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EWS, NEWS AND INTERVIEWS. 
Gen. E. Burd Grubb, United States Min- 
ister to the Court of Spain, is one of the in- 
corporators of the Edison Electric Light 
and Power Company, of Newark, N. J., re- 
cently organized. Mr. Edison is also an in- 


corporator of the same company. 





It is intimated in Boston that ex-Governor 
Ar may become a director in the West 
End Street Railway Company. 





The National Academy of Sciences held 
its Autumn meeting at Columbia College 
las ek. Among the prominent men in 

nce were Prof, S. P. Langley, 
s F. Chandler, Prof. Henry A. Row- 
ind Gen. Francis A. Walker, presi- 
deut of the Massachusetts Institute of Tech- 


The Pittsburgh, Allegheny and Manches- 
raction Company, of Pittsburgh, bas 
sed of its entire stock of horses and 
mi The last horse was disposed of last 





week. Considerable stock was kept by the 
company to operate the Union line branch. 
When the entire road is operated by -elec- 
tricity, the remaining stock will bé dis- 


of at private sale. The exact price 
ck brought is not known, but an offi- 
cial of the company stated that the receipts 
would amount to $25,000 or $30,000. All 
the stable hands have been paid off and dis- 
charged. 
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‘“When I was a dynamo tender,” said a 
Thomson-Houston expert, ‘“‘I used to 
na little rest by sleeping on the link 
f anidle engine. It was as good asa 

ock. The engineer and I went ‘ hoss 
hoss’ in sharing this narrow but com- 
ble bed. Early one morning an acci- 
happened which necessifated starting 
the engine on’ whose belt I was, sleeping. 
The engineer didn’t wake me. I was 
gently carried over the dynamo pulley and 
dropped on the floor. I woke up very 
startled, of course, and was not 

when I observed the engineer 
ing heartily.” 
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The heaviest load ever carried by the old 
Pear! street station of the Edison INuminat- 
ing Company, of New York, was that car- 
tied during the evening of November 11. 
At that time the main station and its auxil- 
iaries supplied current for over 25,000 sixteen 

power incandescent lamps. This, 

rst central station established, will 
probably be abandoned within a year, when 
the fine new. station at Pearl and Elm 
Streets will take its place. The latter is 
rapidly nearing completion; in fact, part of 
the plant is already in operation. © 
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The price of that valuable and searce metal, 
Platinum,has been on the decline during the 


past year, and is now about one-half what 
twas one year ago. The crude product 
has, however, recently commenced to ad- 
vance in value, and some anxiety is felt by 


consumers, who fear that it will again rap- 
idly take an upward course and reach the 
high figures of one year ago. This metal 
enters very largely into the construction of 
‘ocandescent lamps and all good contact 





points, and its increasein price would be 
felt quite largely throughout the electrical 
industry. 





Electrical Transmission of Power at 
Oyonnox, France. 

This plant was designed and constructed 
by Cuenod, Sautter & Company, of Geneva, 
Switzerland, now known as Cie de ]’Indus- 
trie Electrique, Géneve. 

The illustration, Fig. 1, shows one of the 
large turbines directly connected’ to the 
generating dynamo. The power required 
for each is 150 horse-power at 350 turns. 
The capacity is 105,000 watts at 2,000 volts 
pressure. The distance over which the 


power is transmitted is eight kilometres. 
Fig. 2 shows the receiving station with two 
of the motors connected to transformers. 
The motors receive current at 1,800 volts 
and the transformers deliver a current of 
Each motor de- 
The efficiency 


600 amperes at 120 volts. 
velops 120 horse-power. 








Drilling Holes in Diamonds at the 
American Electrical Works. 


It may not be generally known that the 
finest maguet wires are drawn through wire 
blocks formed of jewels. A representative 
of the ELEcTRICAL Review recently called 
at the American Electrical Works, Provi- 
dence, R. I., for information on this sub- 
ject. The following interesting interview 
was had with President Eugene F. Phillips: 

“Mr. Phillips, can you give me any in- 
formation referring to this newspaper para- 
graph? It reads this way: 

‘***Among therecent prodyctsof wire man- 
ufacturing is one having a measurement of 
sto Of an inch in diameter—much finer, 
‘of course, than the hair on one’s head. 
Ordinary fine wire is drawn through steel 
plates, a method not adopted, however, for 
the minutest work, from the fact that if the 
hole wore away even in the slightest degree 
the wire would thus be made larger, which 
would spoil the job. To obviate any diffi- 
culty of this kind, the wire is drawn through 
what is practically a hole in a diamond, to 





Fr. 1.—TRANSMISSION OF Power AT Ovonnox, FRANCE.—TURBINES AND DyYNAMOS 
AT THE GENERATING STATION. 


claimed is 76.2 per cent. It will be noticed 
that a unique method of coupling dynamos 
together and to the turbines is here em- 
ployed. a 


Elevator Annanciator Patent. . 


_ Judge Blodgett rendered a decision Novem- 
ber 9,in Western Electric Company vs. The 
Electrical Construction Company, sustaining 
patent 172,993, of February 16, to Elisha 
Gray. 

The Gray patent was for ‘‘ the combination 
of a movable elevator car, the annunciator 
attached thereto and moving therewith, cir- 
cuit closing and breaking signal keys on 
different floors, and mechanism whereby an 
electric current is maintained between the 
signal keys and annunciator without inter- 
ruption of the movement of the car.” The 
court said: 

‘**This claim is very: broad, and the main 
fact that the Hahl patent on the flexible 
cable has expired does not allow the use of 
an annunciator which is attached to the cab 
and moves with it and is connected by means 
= jana keys at each floor with an electric 
circuit,” 





which there is, of course, no wear. These 
diamond plates are made by a woman in 
New York, who has a monopoly of the art 
in this country. The wire is then run 
through machinery, which winds it spirally 
with a layer of silk thread that is .0015 of 
an inch in thickness, being even finer than 
the wire. This wonderful wire is used in 
making the receiving instruments of ocean 
cables, the galvenometers used in testing 
cables, etc.’” 

‘‘As far as I am able to learn,” said Mr. 
Phillips, ‘‘our Mr. W. H. Sawyer is the 
only person in this country who has ever 
succeeded in drilling diamonds. We are 
not certain about this, but we believe the 
lady mentioned gets her diamonds from the 
other side with the hole already in them; at 
least, we have been so informed. 

‘“We have drawn fine wire through jewel 
dies for nearly 10 years. At first rubies and 
sapphires were used, but now we use dia- 
monds exclusively, on account of their 
greater hardness, We manufacture our 
own dies, drill the holes and have improv- 


ed and patented methods of setting the 
jewel. 

‘‘We believe we are the only concern 
drawing wire and doing this part of the 
work. A majority of the diamond dies 
used in this country come from England 
and France. We make, as a commercial 
article, copper and German silver wire .003 
diameter, either single or double covered 
with cotton or silk,and have made a double 
covered wire .002 diameter. 

“Mr. Geo. A. Hamilton, of New York, 
has a megohm coil made of .002 German 
silver double silk covered wire, which is 
probably the smallest of the kind in exist- 
ence.. Over half a pound of wire was used 
in its construction, the wire being a product 
of our factory.” 

In reply to further questioning in regard 
to improvement in insulated wire manu- 
facture, Mr. Phillips stated that the Fara- 
day Carbon Company, whose product is 
manufactured by the American Electrical 
Works, had secured control of a patent by 
Professor Holman, of the Massachusetts 
Institute of Technology, that he thought 
marked a decided advance in this line. It 
consists simply of braiding insulated wires 
with regular braiding so asto have an air 
space in the form of a hollow tube. It is 
well known that air is one of the best in- 
sulators, and Mr. Phillips is quite enthusi- 
astic over the future of this new wire or 
cable, which will soon be ready for general 
use. His opinion, as a practical’ manu- 
facturer, carries great weight. This method 
of insulation is now being thoroughly tested. 

——_+2 e_—_. 
Buffalo and Tonawanda Electric 
Railway. 


One of the finest electric roads in. the 
country is now in process of construction 
between Buffalo and Tonawanda, N. Y. 

The capital stock of the company is $250,- 
000 fally paid in, and nota dollar’s worth 
of stock is for sale. The length of the road 
will be about six miles, and over two miles 
of this is already built. ind 

The Woodbridge and Turner Engineering 
Company, of New York city, have the con- 
tract for the building and equipment of the 
road complete. W. A. Mascrop; of New 
York, has the general supervision of the 
work. The road-bed is first-class in every 
particular. After excavating, cinders are 
used to form the road-bed. 

The rails are 52 pound girders, The 
power-house will be a solid and complete 
structure, containing all the latest improved 
machinery. 

The cars are being manufactured by Brill 
& Company, of Philadelphia, and will be 
among the finest ever run in the State of 
New York. They will be 20 feet in length, 
vestibuled and can betbrown open as obser- 
vation cars in Summer, and closed in Winter. 
The heating will be accomplished. with 
water heated by electricity, a system in the 
use of which this road will be a pioneer. 
Each car will contain a a compart- 
ment, and also be furnished with Buffalo 
and Tonawanda directories, and the daily 
papers will be filed in a newspaper cabinet 


open to patrons of the road. 
The ment of the road have applied 
to the post office department to have United 


States letter boxes attached to each car 80 
as to accommodate those living along the 
line of the road, thus giving them all the 
letter-drop facilities of the most thickly 
settled districts, with more than the speed 
the latter enjoy at the present time, 
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THE PROPHET’S COLUMN. 

The exploits of the government rain-mak- 
ers in the arid plains of the Southwest have 
attracted universal attention and a vast 
amount of space has been devoted to the 
subject by the press, particularly the comic 
weeklies, which have improved the oppor- 
tunity of making new jokes. While the 
tremendous commercial results which might 
be obtained from a practical system of arti- 
ficial rain-making bave been admitted, the 
general treatment of the subject has been 
flippant. 


Last week, however, a serious tone was 
given to the affair by the water famine 
which was imminent in New York city on 
account of the prolonged drought, and the 
Review's suggestion that it might be well 
to attempt artificial rain-making in New 
York, was actually under consideration by 
Mayor Grant. Wereit not for the recent 
heavy rains, there is no doubt that ihe Texas 
experiments would have been reproduced at 
our very doors, with all the accompaniments 
of balloons, dynamite and rack-a-rock. 





It thus becomes of interest to examine into 
the facts forming the theoretical basis of 
the experiments. On this question, as well 
as many others of scientific interest, there 
is a wide difference of opinion among those 
who are supposed to be well-informed in 
regard tothe subject. 





Gen. Dyrenforth contends that rain may 
be produced by concussion; in other words, 
that the sound produced by the explosions 
causes a jarring of the watery particles in 
the air in such a manner that raip-drops are 
formed. Precisely bow this action takes 
place he does not make clear. Authorities 
from Plutarch to Garfield are cited to show 
that rain falls soon after great battles. 





While cannonading was unknown in the 
time of Plutarch, Gen. Dyrenforth holds 
that, with 10,000 Greeks marching into 
battle chanting their pans, shouting their 
‘* allallas,” and beating time on their shields, 
and 100,000 Persians advancing against 
them, also shouting their battle-cries, that 
the rush of two such armies, the tumult of 
clashing swords, the fierce shouting of the 
multitudes and the hoarse death cries, would 
make such a din as: to literally shake the 
heavens. The tremendous noise thus pro- 
duced, taken with the heat generated by the 
struggling masses, and the moisture evapo- 
rated from their perspiration, would, he 
thinks, approximate the conditions which 
would favor a fall of rain. 





Napoleon is said to have been the first 
man to notice that heavy artillery firing was 
frequently fullowed by rain, and there is no 
lack of testimony tending to prove that 
heavy rain followed soon after a remark- 
ably large number of the battles of the 
Franco-Prussian, the Mexican and_ the 
American civil wars. A number of United 
States army officers have testified as to the 
sequence of rainstormsafter battles, and at 
one time Gen. Sherman, James A. Garfield 
and John A, Logan became interested ina 
cannonading rain-making scheme, but aban- 
doned it on account of its great cost with 
the methods proposed at that time. 





There has not been made public, as yet, 
an Official scientific report of the recent ex- 
periments, but the . remarkable rainfall 
which occurred in hitherto rainless regions 
after the experimental explosions .is most 
encouraging and furnishes a justification 
for further work in this direction. 

Granting that rain has been produced by 
the explosions, it is hard to see just why 
Gen. Dyrenforth attributes the phenom. 
enon entirely to sound, thus ignoring the 
large amount of smoke and gases which 
are suddenly added to the atmosphere. It 
is well to note that the fogs of London are 
said to be largely due to the presence of 
smoke in the air. If it is smoke and gases 
which produce the rain, then Professor 
Newcomb’s reference to Charles Lamb’s 
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Chinamen is very apt, for they burned their 
houses for centuries before discovering that 
there was any cheaper way to get the highly 
prized delicacy of roast pig. If it is smoke 
that makes the rain it would be cheaper to 
burn wet hay instead of dynamite. 
THE PROPHET. 
Ss eee 
Storage Battery Litigation. 

Judge Lacombe, of the United States Cir- 
cuit Court, last week appointed a com- 
mission to Madrid, Spain, to take testimony 
in the suit of the Electrical Accumulator 
Company against the Julien Electrical Com- 
pany. The latter company has been en- 
joined from using the patent for a storage 
battery held to be owned by the former. 
The Julien Company now alleges that the 
Accumulator Company patented the battery 
in Spain, and that this patent has now ex- 
pired, so that the American patent is void. 
H. R. Newburgh, Charge d’Affaires at the 
United States Legation, at Madrid, is to ex- 
amine E. Calleja, Joaquin Escriva de Ro- 
main y Fernandes, Marquis d'Aguilar Fran- 
cisco Elzabura and H. B. De Vizerronda. 

——____-—>>e—_——_—_—_— 

James W. Queen & Company to Remove. 

It is expected that by December 15 
James W. Queen & Company will have re- 
moved from $24 Chestnut street to 1,010 
Chestnut street, Philadelphia. 

This change has become necessary by an 
increased demand for space to store ap- 
paratus, and also because they hope, by the 


The Close of the International Elec- 
trical Exposition at Frankfort. 


OF PROMINENT MEN AT THE 
CLOSING EXERCISES. 


SPEECHES 


The electrical exposition closed to-day 
with a convention in the Victoria Theatre 
at 3 p.m. and a banquet in the large res- 
taurant at 5 P. M. 

In the Victoria Theatre the stage was 
finely decorated with evergreen flowers and 
laurel trees. Tickets for entrance were 
issued to all exhibitors and their friends, be- 
sides the officers and engineers of the expo- 
sition. Among the celebrated men on the 
platform were the State Minister from Ber- 
lin, Dr. Miguel; Professor Helmholtz, presi- 
dentof Priifungs Commission and president 
of the Physical Technical Reichs Institute; 
Mayor Adickes, of Frankfort-on-the-Main; 
Herr Leopold Sonnemann, Herr Oscar von 
Miller and many others. 

Herr Sonnemann made the following ad- 
dress, after the opening piece by the orches- 
tra of the Eighty-first Infantry Regiment: 


Our Worthy President and Gentlemen of 
the Convention: The exposition began in 
storm and rain and ends in a beautiful, 
sunny Autumn day. With this I have ex- 
pressed the whole operation and outcome of 
the exposition. Atthe beginning we had 
to battle with great difficulties. 1f we have 
reached what we bave aimed for, and there 
is no doubt that we have, we have surpassed 
our greatest expectations. We should be 
more than satisfied. The total number of 
exhibitors was 455, and every foot of avail- 
able space was occupied. The expenses of 
the exhibitors were very heavy, several ex- 











Fic. 2.—TRANSMISSION OF PowER AT Oyonnox, FRANCE.—MOTORS AT THE 
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move to have much better facilities for ex- 
hibiting instruments to the increasing num- 
ber of scientists and electricians who visit 
their establishment each year. The depart- 
ments of philosophical, electrical and 
chemical apparatus will occupy the entire 
second floor, extending through from Chest- 
nut street in front to Sansom street in the 
rear, thus covering a floor space of 5,300 
square feet, well lighted and ventilated. 
In their new experimental room, water, gas 
and electricity will be at command, and the 
working tables will be arranged so that such 
experiments can be performed satisfactorily 
and quickly. 

The other departments of the business 
will be distributed in other parts of the 
building, where the different instruments 
will be displayed to best advantage. 

The entire building contains 26,000 feet 
of floor space, which will be heated by 
steam and lighted by electricity. For these 
purposes a very complete plant is being in- 
stalled, which will comprise two boilers of 
40 horse-power capacity each, two West- 
inghouse compound engines of 60. horse- 
power total capacity, one 400light incan- 
descent dynamo, motors for running ele- 
vators and for special work, and the appar- 
atus for steam heating. : 

It is Queen & Company’ sintention to have 
everything arranged so that they can attend 
to the details of their business in the best 
manner possible, and they hope that their 
friends will come and examine the appoint- 
ments of the new store, after they have 
moved into it, to see for themselves what 
has been done. ; 

The factory will remain at 819 Filbert 
street, where it occupies 7,500 square feet 
of floor space, and gives employment to 75 
men and boys. 


ceeding 100,000 marks. The total insurance 
was on a valuation of 7,000,000 marks, and 
the average cost of the exhibits was 16,000 
marks. 

Many new things were brought out dur- 
ing the exposition, botk in transmission of 
power and other departments. The tians- 
mission of power from Lauffen has been 
apparently a complete success, as ackpow]l- 
edged by all electricians, although how far 
it will be brought into practical use can 
only be determined bythe results of tests 
made by the Prtifungs Commission. It 
has also been of great value tbat there has 
been great competition between champions 
of direct and alternating current systems, 
which latter, in spite of being declared ot 
no practical value, has reappeared with 
great commercial success. And from the 
latter came the ‘‘Drehstrom” system, which 
by the Lauffen experiment has opened new 
paths to the industry, and already many 
other water powers are being utilized ina 
similar manner. 

Many unsettled questions were cleared up 
through the work of the Electro-Technical 
Congress, which was made up of the great- 
est electrical experts of the whole world. 
We must thank them especially and also the 
Priifungs Commission, for whose. report 
every electrician isanxiously waiting. They 
have sacrificed for weeks even their rest on 
Sunday, for the good of the industry and 
science. 

Oursystem of dividing exhibitsinto groups 
was very successful, also that of running the 
machinery entirely by engineers and assist- 
ants of the exhibitors. The ticket system, 
which at first nobody would believe in, was 
found to be very good; through it the 
wealthy carried the greatest expense. the 
control was much easier and above 200.000 
found entrance on 20 pfennig days. We 
expected 1,000,000 visitors and we had 
1,200,000 visitors. The most renowned ex- 
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perts, as well as ministers and professional 
men of every kind, attended; also many of 
the members of the German royal family, 


At the head, his Majesty, the Eropero 
King, honored us wit hig seapenee for which 
we owe them our heartfelt thanks. The 
accidents which occurred and which we had 
provided for by insurance, had no connec. 
tion whatever with electricity; hence the 
officers of the exposition feel ri regarding 
electricity than ever before, especially as 
pressures of 16,000 volts were in use daily 
and numerous others at 1,200 and 2,000 
volts. The financial matter cannot be 
settled for the next six or eight weeks, but 
it looks as though it would be satisfactory 

We now thank all those who have kindly 
supported us. I, as president, wish to ex. 
press my thanks to our technical directory 
Herr von Miller, whose experience and 
zeal was unlimited from the beginning to 
the end. Now I come to my closing 
remarks and I believe we can all look back 
with satisfaction and hope our exposition 
will have a place in the history of the elec. 
tro-lechnical profession forever and be a 
blessing to our fatherland and mother city 
always. 

After this speech, which was often broken 
by applause and followed by a perfect 
storm of hand-clapping, Herr Dr. Helm. 
holtz, the honored representative of German 
science, spoke asfollows, while the audience 
listened with marked attention: 

I have been asked to speak, but have not 
prepared myself. As president of the Prij- 
fungs Commission I can give no definite state- 
ment, as the board have not yet finished 
their work. As a man of science, | can 
only corroborate the statement of Herr 
Sonnemann, that the Priifungs Commission 
can do their work without partiality. The 
history of electro-technics is very strange, 
from Galvani, or rather from Mrs. Gal- 
vani’s, observation of the quivering of the 
frogs legs and Volta with his pile, to Oer- 
stedt, at the beginning of this century, 
What small beginnings! Only after dyna- 
mo machines were developed with {heir 
gradually increasing power, and when one 
could produce currents of great power by 
the movement of electro-magnets, without 
galvanic elements and by means of chem- 
icals, then and only then was there value in 
our theory and work. But as soon as we 
came this far very queer suppositions arose, 
and many people believed power could be 
produced out of nothing, and not for some 


- time did the public understand the real 


value of electricity, its swiftness, the power 
of being distributed, and the many means 
of transmitting sound and power toa dis. 
tance. In order to put misunderstandings 
aside electrical expositions were necessary. 

After a long discussion about transmis- 
sion of power, the great scientist closed 
with the following : 

The experiment has been a success: water 
power may be made use of in the future at 
great distances. This is of great valuc for 
national economy. Hence, the Frankfort 
Exposition has really had very great suc- 
cess, which only in the coming years will be 
fully realized. (Continuous applause.) 

Following Professor Helmboltz, 
Miguel spoke as follows: 

If I, as a novice, undertake to speak after 
the experts who bave preceded me, it is only 
due to circumstances. The first is. that I 
am the president who was, through your 
kindness, permitted to open the exposition, 
and second, because I am a citizen of Frank- 
fort. (Applause.) I can say that I came 
here to-day with my fellow citizens es- 
pecially to see the closing of this great suc- 
cessful undertaking which has given our 
city such great honor. When I opened the 
exposition, I expressed the hope that it 
would be of advantage to the electrica] pro- 
fession both in practice and theory and that 
in consequence it would be of great value 
to our city: WhenI, who have seen the be- 
ginning and end, now state that it has been 
a success, I am sure you all will agree with 
me, for it has not only reached our aim but 
has gone far beyond it. (Applause.) W ben 
I saw how a congress of the best scientists 
of the whole world came together here, how 
the representatives of the German cities 
came to look at the different systems of elec- 
trical distribution in order to undersiand 
how their cities were to be illuminated, how 
a million of people, not only neighbors but 
from all over the world; came and were in- 
terested, I saw, even though I was faraway, 
that-the exposition. would be of great im- 
portance and the exhibitors would be very 
well satisfied with the fruit of their Jabor 
and expense. (Applause.) I then said to 
myself this exposition will help to explain 
this difficult science to the public and will 
make it more easily understood. I, as pres- 
ident, must thank all those who helped so 
kindly and unselfishly to make this exhibit 
what it was and so, gentlemen, we can look 
back with satisfaction to this work which 
ends to-day. We will close with the old 
words, ‘‘ All’s well that ends well,” and now 
I beg the committee to cloge the exposition. 

Frankfort, October 19, 1891. P. 


Dr, 
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Power Station Iron Roof Designs by 
the Boston Bridge Works. 

The Boston Bridge Works, 70 Kilby 
street, Boston, Mass., furnished the designs 
for the iron roofs and traveling cranes of 
both the central power station, Boston, and 
the East Cambridge power station of the 
West End Street Railway-Company. These 
roofs (boiler house, dynamo and engine 
house) have been built to meet the following 
requirements: 

‘The load provided for besides the weight 
of all the material in the roofs is first a snow 
load of 20 pounds on every square foot of 
all the slopes and other surfaces, and at the 
same time provision has been made fora 
wind storm of 40 pounds against every 
square foot blowing in any direction, and 
also a wind pressure of the same amount 
blowing in any direction against the roof 
when no part of it is covered with its snow 
load. Under the greatest stress possible 
from these loads, combined in any way pos- 
sible, the strain allowed in the iron work 
no where exceeds 12,000 pounds per square 
inch in tension, and the strains in com- 
pression do not exceed 10,000 pounds per 
square inch properly reduced in cases of 
posts, according to the most scientific for- 
mula for that kind of a member. 

fhe maximum strain on the rivets is con- 
fined to 9,000 pounds per square inch; in 
roiled beams or channels the maximum 

rain allowed under the greatest load pos- 
sible is 15,000 pounds per square inch. 

searing plates are provided under all the 
trusses, SO that the pressure due to the 
rreatest weight possible from the trusses on 


A Prosperous Electric Railway. 

The electric railroad from Worcester. to 
Spencer, Mass., has already proved itself a 
financial success. It is operated by the 
Worcester, Leicester & Spencer Street Rail- 
way Company, and was opened for travel 
as far as Leicester, August 18, and to 
Spencer two weeks later. In the first 30 
days over 97,000 passengers were carried, 
and in two months from the date of opening 
the number carried had run over 200,000. 
The president is Mr. Samuel Winslow, of 
Worcester, and the treasurer is Mr. Thomas 
T. Robinson, of Boston, and it was largely 
through their efforts that the road was built. 
The capital stock is $250,000, and on a par 
value of $100 the shares sell for $125. The 
engine was made by C. & G. Cooper & 
Company, Mt. Vernon, O.; the 600 horse- 
power boilers were furnished and set by the 
Jarvis Engineering Company, Boston, and 
the four 80 horse-power railway generators 
came from the Thomson-Houston Company, 
Lynn. Already there is talk of extending 
the line to West Brookfield and Warren. 





Board of Electrical Control. 

The Board of Electrical Control, at a meet- 
ing on November 10, authorized the Empire 
City Subway Company to construct new 
subways for telephone and telegraph service 
in Ninety-third street from Second to Fourth 
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Another Fling at the Patient Tele- 
phone Girl. 

Some Chicago men have filed articles of 
incorporation for a company whose object 
is to introduce a system of telephone com- 
munication which will do away with the 
central office. 

If the central oftice girl is to go the opera- 
tion of telephoning will be robbed of much 
of its pleasure. When you have been wait- 
ing fifteen minutes for a connection there is 
some degree of satisfaction in sassing the 
girl at the central, but there would be none 
in jawing at a machine. 

How cap a conversation like the follow- 
ing be carried on with an arrangement of 
springs and levers? 

‘*No. 1079 wants 1299. No, not 299; I 
said 1299. No, no; 1-2-9-9. You heard 
me the first time? Well, why don’t you 
give me the number, then? Hello! isthat 
1299 ? 

‘“*Who? Oh, ring off, I didn’t call you. 
Hello! Central, why can’t I get 1299? You 
gave me 1299? I guess I ought to know 
who I got. 

** Hello | is that 1299? Well, I want you 
to—— Get off that wire. Say, Central, 
can’t I talk to 1299 without being inter- 
rupted? Nobody interrupted me? Oh, 
all right ; I will report you for this. 

“‘That’s a chestnut, is it? Well, you 
give me 1299 and be quick about it. Busy? 


— 
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Power Station Iron Roor DestaNep BY THE Boston BripGe Works. 


masonry is not greater than 200 pounds on 
every square inch. 

All material in these roofs is wrought-iron 
ind it was tested during the process of con- 
truction of the work; and all plates of iron 
were obliged to show in the tests a strength 
of 48,000 pounds for every square inch of 
area; all rolled forms of iron were obliged 
to show under test a tensile strength of 
50,000 pounds per square inch; all plates 
and angles and other forms of iron were 
subjected to a test of sharply bending them 
to aright angle at a working heat without 
showing sign of fracture; all rivets in the 
construction were subject to the test of 
bending double, either cold or hot, so that 
the sides came into close contact without 
showing any sign of fracture; and all iron 
was subject to the test of being bent cold 
90 degrees around a small curve, without 
showing any signs of fracture. 

All workmanship was subject to inspection 
and conformed to the best practices of 
. \dern demands for high class workman- 
Ship. 

oe ——_—__ 


illuminating Gas Downs an Electrical 
Man. 

T. H. Kennelly, an electrical salesman, 
was found unconscious in his bedroom, at 
No. 124 East Twenty-second street, on No- 
vember 10, from the effects of illuminating 
gas which had flowed from an unlighted 
and imperfectly closed burner.. He was re- 
moved to Bellevue Hospital, where, at last 
reports, it was said he would probably re- 
cover, although he was in a critical con- 
dition. 


avenues, Moore street, Cuyler’s alley, West 
Thirty-seventh street, Fifty-eighth street 
from Madison avenue, Franklin street from 
West Broadway, South street from 156, 
from 320 West Forty-third street extending 
west 150 feet. The Consolidated Telegraph 
and Electric Subway Company was author- 
ized to construct subways for electric light 
service in University place from Eighth 
street south and Waverly place, and Thirty- 
first street from Third avenue to 152 East 
Thirty-first street. The mayor moved, and 
the motion was carried, that ali district mes- 


senger companics be compelled to put their 
wires underground. Dr. 8. 8. Wheeler, the 
Board’s electrical expert, reported that sev- 
eral poles and wires belonging to the United 
States Electric Light and Power Company 
were not down in the subways, and the mayor 
ordered all the wires and poles removed. 


Montrose, Pa.—Montrose Electric Light 
and. Power Company; capital, $12,000. 
Promoters, Jas. N. Taylor, O. A. Gilbert 
and J. D. Jenkins, all of Montrose, Pa. In- 
corporation papers sent to Samuel 8. 
Wright, Montrose, Pa. 

Morgantown, W. Va.—The Morgantown 
Electric Light and Power Company; capital, 
$100,000. Promoters, H. 8. Sands and O. 
8. McKinney, of Fairmont, W. Va., and G. 
C. Sturgiss, of Morgantown, W. Va. In- 





corporation papers sent to. H. 8, Sands, Fair- . 


mont, W. Va. 


Well, in charity’s name, why didn’t you 
say so before ?” 

Conversaziones of this character form one 
of the chief joys of telephoning, and, in 
spite of the profanity daily inculcated by 
the cheerful girl at the central office, we 
would hate to see her replaced by a cold and 
unresponsive machine. 

Here’s hoping tbat the telephone girl 
long may wave her queenly sway at the 
other end.—Philadelphia News. 





Writing Telegraph ys. the Telephone. 

The Writing Telegraph Company, of 
Baltimore, is making strenuous efforts to 
reas ag the telephone company and to in- 
troduce its system into general use. It 
claims that itcan give more satisfactory serv- 


ice than the telephone company, and that 
its rates will be but $50 per annum. 





Cincinnati, 0.—The Adjustable Telephone 
Manufacturing Company, to manufacture 
telephonic and electrica] instruments; cap- 
ital, $20,000. 

Long Island City, N. ¥.—Long Island City 
Electric Illuminating Company; capital, 
$50,000. Promoters, Edward M. Tyrrell, 
James W. Lamb, William A. Christian, all 
of Brooklyn, N. Y. 

Richmond, Ind.—The Early Electric 
Light Company; capital, $25,000. Promot- 
ers, Chas. Morris, W. N. Gray and Geo. P. 
Early. Incorporation papers sent to Lee 
Yaryan, Richmond, Ind. 








Minneapolis, Minn.— Northern Car Com- 
pany, to manufacture cars, omnibuses, elec- 
tric motors, etc.; capital, $250,000. 





St. Louis, Mo,—Clayton and Forest Park 
Railway Company, to construct and operate 
an electric or cable railway; capital, $50,300. 


Galesburg, Ill.—United States Burglar 
Alarm Company, to manufacture burglar 
alarms and electrical specialties; capital, 
$50,000. 


Ouray, Colo.—The Western Telegraph and 
Electric Company, to construct a telegraph 
line from Ouray to Red Mountain; capital, 
$100,000. 


Gardner, Mass.—Gardner Electric Light 
Company; capital, $30,000. Roderic L. 
Bent, president, and F. 8. Whittemore, 
treasurer. 


Oyster Bay, N. ¥.—The Queens County 
Light and Power Company; capital, $50,000. 
Promoters, Wm. A. Vail, Horace Ironmon- 
ger, Zachariah Latshaw, all of Brooklyn, 
Bs Ba 


Allegan, Mich.— Allegan Light and Power 
Company; capital, $10,000. Promoters, I. 
P. Griswold, Arthur F. Marsh, of Allegan, 
Mich., and James H. Dewing, Kalamazoo, 
Mich. 


Chicago, Ill.—Chicago Electric Carriage 
Company, to manufacture electric carriages, 
motors, etc., capital, $100,000. Incorpor- 
ators, W. O. Worth, Louis J. Pierson and 
Hugh MclIndoo. 


Chicago, Ill.—The International Electric 
Railway Company; capital, $2,500,000. 
Promoters, J. T. Hanna, Demas L. Coe and 
M. M. Wood. Incorporation papers sent to 
260 South Clark street, Chicago, III. 


Newark, N. J.—The Woolverton Glove 
Are Electric Light Company, of New York, 
N. Y.; capital, $250,000. Promoters, J. E. 
Woolverton, W. McCubbin, 1671 Third 
avenue, New York; J. N. Cox, 280 Fourth 
avenue, New York. 


Chicago, Ill.—The Suburban Light, Heat 
and Power Company; capital, $50,000. 
Promoters, Louis W. Johnson, Henry C. 
Joslin and Ernest C. Barrows. Incorpora- 
tion papers issued to J. T. Greenacre, 84 
Washington street, Chicago. 


Chicago, I1l.—The Connecticut Smokeless 
Fuel Gas Company; capital, $1,500,000. 
Promoters, Thurston G. Hall, Luke T. 
Drury and Calvin C. Marsh, all of Chicago. 
Incorporation papers sent to C. C. Marsh, 
182 Dearborn street, Chicago, III. 


Newark, N. J.—Edison Electric Light 
and Power Company, of Newark, N. J.; 
capital, $1,000,000. Promoters, Thomas A. 
Edison, Orange, N. J., Moses Bigelow, 
Leslie D. Ward, Elias S. Ward and Henry 
Young, of Newark; Gen. E. Burd Grubb, 
of Edgewater Park, N. J. Corporation 
papers issued to Henry Young, Newark, 
N. J. 


Chicago, I1l.—The Ohio Gas Fuel Com- 
pany, for the purpose of manufacturing and 
selling gas for illuminating, fuel and other 
purposes; manufacture and sale of steam 
for heat and power; manufacture and sale 
of ice; production and sale of compressed 
air for cold storage and ventilation; manu- 
factureand sale of electricity for light, power 
and other purposes; manufacture, buy and 
refine oils; manufacture and sell smokeless 
fue}, paints and varnishes; purchase, mine 
and smelt and ‘Otherwise treat crude ores; 
construct and sell appliances for cremation 
of garbage and take contracts for same; 
capital, $5,000,000. Promoters, Thurston 
Ga. Hall, Hiram H. Hall, Patrick Dowling 
and L. E, Daucey. 
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The American Society of Mechanical En- 
gineers holds its annual meeting in this 
city this week. Mr. Hollon C. Spaulding 
will present a paper on electricity. 





The Review last week advised our water 
works officials to send for General Dyren- 
forth, the rain-maker. On Monday it 
rained. Who says that the press is without 
influence? 





The New York Press Club is enjoying 
the excitement of its annual election. Col. 
John A. Cockerill, the present incumbent, 
and Mr. Geo. H. Fleming, of the Mail and 
Hepress, head the contesting tickets. After 
the smoke of contest has cleared away the 


Club will settle down without any ill-feeling 
on the part of the defeated ones to the earn- 
est work of putting up one of the finest 
club buildings in the country. 





ELECTRICAL REVIEW 





The problem of transporting people from 
the heart of the city of Chicago to the 
World’s Fair grounds is now being agitated. 
Let our electrical engineers be on hand with 
their ideas and argumen‘s. 








Our handsome illustrations of various 
types of incandescent electric lighting fix- 
tures show the development of a business 
which has come to be anart. Probably in 
25 years time these will be regarded as crude 
and passé emblems of the dark ages. Such 
is progress. 





The editor of the New York Sun, having 
just stuck his mucilage brush in tke ink- 
well, breaks forth with, ‘‘ No wonder Mar- 
tin Luther hurled his inkpot at the devil. 
That utensil fairly belongs to sheol.” The 
owner of the office cat appeals to Edison to 
devise a writing apparatus to supplant pen 
and ink. 





There is a humorously mournful chord in 
this plaint of the Meadville, Pa., Tribune: 

The load of ties which formed the nu- 
cleus around which hopeful ones built up 
their faith in the proposed electric street 
railway scheme, has disappeared from the 
corner of North Main and Randolph streets. 
Thus fadeth the last tie between the city and 
another pet scheme. 





In September there was an accident on 
the inter-urban electric road between St. 
Paul and Minneapolis. Two cars were 
smashed and their occupants badly bruised 
and shaken up. Two cars will seat 60 per- 
sons, but the cars were crowded and the con- 
ductors’ registers show they had collected 125 
fares. An interesting feature of the case is 
the fact that 233 persons have filed claims 
for damages up to date. The rest of the in- 
habitants of the twin cities are yet to be heard 
from. 





Owners of isolated plants cannot be too 
careful in their selection of an engineer. In 
most cases the engineer must be electrician 
and dynamo tender. The necessity for hav- 
ing a competeot man is obvious. If it is 
necessary to put ice on the bearings of your 
dynamos, the engineer should know enough 
to keep water out of the armature and to 
see that the floor is kept wiped up. He 
should not imagine that the commutator is 
put on an armature for the purpose of being 
*‘turned down” in grooves by the brushes. 





TELEPHONE CROSS-TALK. 


The views of Mr. Miller relating to 
cross-talk in telephone lines, given in this 
issue, will prove of interest in connection 
with Mr. Carty’s interesting papers on this 
subject heretofore published, Mr. Miller 
holds that static induction is not the prin- 
cipal cause of cross-talk, citing in support 
of this view, first, the fact that in rainy 
weather the static induction should be aug- 
mented by reason of the increase of conduct- 
ing surface when the insulators are moist- 
ened, and, second, the reduced amount of 
induction when iron poles are used instead 
of wooden ones. These examples are not 
conclusive of the accuracy of Mr. Miiller’s 
views. It.must be remembered that in wet 
weather the resistance to earth is tremen- 
dously reduced and much of the static 
charge can leak to ground. The same 
result would follow upon lines supported by 
iron poles. Mr. Miiller thinks that leakage 
from one line to another plays an important 
part in cross-talk. This should be suscepti- 
ble of ready demonstration. If two parallel 
lines be supported on the same poles, leak- 
age from the live to the dead line, if the in- 
sulation be uniform, should render the dead 
line practically neutral, except that portion 
beyond the terminal poles, for the reason 
that all other parts are in electric bridges, 
having nearly equal potentials at the ter- 
mini, thus the only steps necessary to over- 
come the cross-talk would be to connect 
the receiver between insulating supports. 
According to Mr. Miiller’s view, the effect 
upon the main body of the line could be but 
little, and nearly the entire effect would be 
due to the terminal points of leakage. Cross- 
talk is an interesting conundrum; doubtless 
many factors enter into it; to determine the 
relative value of these factors is not an easy 
problem, 
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A NEW FACE. 


When you cut the wrapper of your 
Review this week you examined our new 
cover design carefully, criticised it to your. 
self, and then turned over to this page to 
see what our explanation might be. Here 
it is: 

We are progressive. The various steps 
we have taken in the development of thiselec. 
trical newspaper are wellknown. When we 
adupted a yellow cover, carrying an artistic 
design and no advertising, we had an object 
in view. That object has been accomplished 
and as a result we have had so many re. 
quests for front cover cards from our per- 
suasive patrons that we have decided to de- 
vote a portion of that valuable space to our 
advertisers. We hope we shall advance 
their best interests, those of our readers 
and our own, by this innovation. 

May our effort please you. We are, as 
ever, glad to hear from our critical friends, 
You may look for further improvements. 





BARKING AT SHADOWS. 

During the past week the lay press has 
been much exercised over alleged efforts of 
the American Bell Telephone Company to 
extend the telephone monopoly. This 
bearded chestnut has been threshed out 
several times before. The fundamental 
telephone patent will expire in 1893, when 
the simple method of transmission by mag- 
neto currents will be open to the public. 
The practice of extending the term of 
patents is one which has fallen into desue- 
tude, and nothing is more improbable than 
that it would be revived in a case like the 
telephone. The inventor of the telephone 
has been enriched for his gift to the public, 
and deservedly so. With this fact estab- 
lished the chances of extension fall. It 
must be remembered, however, that the 
telephone industry of to-day has only at- 
tained its present degree of perfection by 
the coalition of many improvements upon 
Bell’s basic idea. There are hundreds of 
patented inventions which have been ac- 
quired by purchase, which will ensure the 
Bell Telephone Company a firm grip on the 
business for many years after the funda- 
mental patents expire. First in importance 
are the microphone patents and the induc- 
tion coil for raising the tension of feeble 
microphone currents; and, secondarily, 
numerous switches, switchboards and sys- 
tems which enable the present company to 
give good service. A competing company 
can only offer the public magneto traus- 
mission minus these improvements, which, 
of course, will give only inferior results. 
The bitter tone which characterizes most of 
the discussions of this subject is unwar- 
ranted, and proceeds from a misapprelen- 
sion of the true position of inventors toward 
the public. Patent statufes are not purely 
a benediction of Congress on a deserving 
class of citizens; they are based upon the 
theory that the public gets a full quid pro 
quo. In order to stimulate progress in the 
arts an inventor is offered protection of the 
results of his genius for a period of 17 
years, on condition that he discloses to the 
public the secret of his invention. The 
public is. the gainer oftener than the in- 
ventor, for it frequently happens that an 
inventor is years ahead of the age, and after 
securing his patent finds that the times are 
not ripe for its adoption, so that it lies fal- 
low and Comes into use only after the period 
of protection has expired. In the telephone 
case, however, the invention at once sprung 
into general use. Much of this was due to 
the importance of the invention and much 
to the energy of the promoters. . It is proper 
that both should have met with financial 
prosperity. Mr. Bell’s success has inspired 
with enthusiasm thousands of inventors 
whose efforts have enriched the public. 
The inventor, as a rule, is poorly rewarded; 
there area few cases of distinguished suc- 
cess and we all hear of them; but the four 
hundred and odd thousand who have taken 
out patents, who knows how many have 

scored failures? Let us rather congratulate 
those who do succeed than begrudge them 
an equivalent for services rendered, 
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CORRESPONDENCE. 


OUR CHICAGO LETTER. 


The New York Insulated Wire Company 
are out with a handsome new horse and 
truck bearing the familiar sign of Grimshaw 
white core wire, which is very attractive. 

George Cutter has been stirring up a good 
trade in what he calls his ‘‘ Flexite Tubing. 
It can be bent into all sorts of shapes, and 
he claims for it all the fine qualities of hard 
rubber. : 

The Great Western Electric Supply Com- 
pany, of Chicago, reports constantly in- 
creasing demands for the Sun arc lamp, 
which is giving splendid satisfaction 
throughout the country. It is peculiarly 
adapted to isolated plant work, as it oper- 
ates either singly or two in series on a 110 
yolt circuit. The Citizens’ Street Railway 
Company, of Indianapolis, are operating 
several series of five each on a 500 volt cir- 
cuit. They are giving complete satisfaction. 

The Electric Merchandise Company, 11 
Adams street, Chicago, is still engaged with 
the same rush of business that has occupied 
its attention during the Summer, and begins 
to wonder if the customary cessation is 
really to be experienced this Winter. Pres- 





ent indications are against it. For their 
standard line material, station and car 
equipment, an ever increasing demand is 


reported, while repeated large orders for 
Pratt’s portable conductor’s register and the 
Burton electric heater are being filled. 

the Electric Appliance Company have 
closed negotiations for the genera] Western 
agency for paranite wiresand cables. This is 
a new rubber insulated wire of the very 
highest grade. The insulation is made up 
of an inner layer of white rubber which is 
absolutely pure Para; this layer pot only 
prevents the slightest corrosion of the wire 
but at the same time adheres with a won- 
derful tenacity, preventing any chance of 
peeling the wire in drawing it over rough 
corners. It is then covered with a thick 
layer of rubber to which just enough sul- 
phur has been added to. permit the vulcan- 
izing process. The whole is then vulcan- 
ized, leaving, when finished, an insulation 
composed of a white pure Para core and an 
outer layer of black rubber possessing the 
highest possible insulating qualities and of 
wonderful toughness. he wire is then 
covered with a strong tape or braid as 
desired. The manufacturers make strong 
claims for their insulation and the Electric 
Appliance Company will no doubt score a 
success with paranite wire. 

The St. Louis and Suburban Railway Com- 
pany, formerly a combined cable and steam 
railroad, but which has recently been 
changed to an electric line, has had some 
remarkable experiences at their new power 
plant. As in all electric railway stations 
the work varies enormously, sometimes 
changing from nothing to over 600 horse- 
power in less than one minute. This has 
caused the boilers to foam or prime, and on 
two occasions it is reported that the large 
Corliss engine would certainly have been 
wrecked had it not been for the Pond sep- 
arator, which is located in the main steam 
pipe, near the engine. Two additional Cor- 
liss engines are now being installed, and 
they also will be protected by the Pond sep- 
arator. This device for removing the en- 
trained water from the steam is manufact- 
ured by the Pond Engineering Company, 
St. Louis. They report additional orders 
from M. Beatty & Son, Welland, Ont.; 
Union Manufacturing Company, Cham- 
paign, Ill.; Du Pont Paper Company, Louis- 
ville, Ky.; Cicero and Proviso Railway, 


Chicago, Ill., two; St. Louis Smelting and 
Refining Company, St. Louis; John Ram- 
ming, St. Louis, J.B. 


Chicago, November 14. 





OUR BOSTON LETTER. 


Mr. Ernest A. Des Marets, recently ap- 
pointed general agent of the W. 8. Hill 
Electric Company, has established bis offices 
at No. 186 Liberty street, New York. 

Mr, W. F. Holloway, of the Aluminium 
Carbon Company, Limited, Buffalo, N. Y., 
was in this city a few days during the week 
and favored this office with a very pleasant 
Visit. 

The Thomson-Van Depoele Electric Mining 
Company has received an order from the 
Paymaster Mining Company, of Southern 
California, to build and equip a combina- 
tion electric light and hoisting plant. 

The Boston Bridge Works, this city, is 
busily engaged constructing iron roofs for 
several electric light and power stations. 
This company’s work on the West End rail- 
way power stations has attracted general at- 
tention and favorable comment. 

_The Redding Electrical Company of this 
city has been appointed agent for the New 
England States by the Aluminium Carbon 
Company, Buffalo, N. Y. The present 
capacity of the factory owned by the com- 
pany last named, is 60,000 carbons daily. 

Stafford Springs, Mass., will have an 
electric light and power station in spite of 
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the previous opposition which has until re- 
cently tied the hands, so to speak, of the 
electric light company organized in that 
town last Spring. A new company has 
been organized, and the project will be ac- 
tively pushed to = 
The Consolidated Electric Manufacturing 
Company is comfortably settled in its new 
uarters—offices and salesrooms—No. 154 
ranklin street, this city. Manager C. E. 
Bibber recently returned from a successful 
business trip through the Western and 
Southern States. Mr. J. H. Cramphorn, 
formerly with the Holtzer Cabot Electric 
Company, has been appointed assistant to 
Mr. Bibber. WwW. 5. me 
Boston, November 14. 





West End Report. 

The annual meeting of the stockholders of 
the West End Street Railway Company 
was held in Boston, last week. 

The following directors were elected: 
G. T. W. Braman, T. J. Coolidge, E. C. 
Fitz, L. T. Burr, J. 8. Fay, Jr., H. D. 
Hyde, Walter Hunnewell, E. D. Jordan, 
Samuel Little, W. P. Mason, Theophilus 
Parsons, D. N. Richards, Nathaniel Thayer, 
W. S. Swan, H. M. Whitney. 

The fourth report of the directors, as 
submitted. to the meeting by President 
Whitney and accepted without reading, 
shows the operations of the road for the 
fiscal year, ending September 30, in com- 
parison with the last year, to have been as 
below : 

THE YEAR’S OPERATIONS. 














1891. 1890. Inc. 

Sc Te $5,968,984 $5,780,083 $188,901 
BORED. 5 05.ces00000: 4,445,560 4,234,041 211,519 
SL timsau ccecouais $1,528,425 $1,546,042 *$22,617 
DEBGB i600. cccccsosess 245,735 222,378 23,357 
Rent of leased roads. 11,842 11,950 

Coupon interest... .. 170,600 170,500 

Miscellaneous........ 7,089 ,008 43,086 
Total charges........ 116 78,831 $66,285 
DEER ccdc<cevceces 78,309 $1,067,210 *$88,901 
Construction......... 70,726 282,198 *211,472 
Balance for div...... $907,583 $785,012 $122,571 
Dividends...... ..... 888,317 787,000 151,317 
Bar PORS. .. ccocveccece $19,265 $48,012 *$28,746 

*Decrease. 


The surplus for the year, over and above 
the charges and dividends; and not includ- 
ing the new construction charged to sur- 
plus, was $89,991. The percentage of oper- 
ating expenses to the gross income was 
74.4 per cent., as against 73.25 per cent. last 
year. During the past year the work upon 
the permanent power plant of the company 
has been diligently prosecuted, but, owing 
to the magnitude of the work and the va- 
rious delays unfortunately incident to un- 
dertakings of this kind, the company has 
not been able to avai] itself of the power 
being thus.,provided. Since the close of the 

ear, however, namely, on October 14, the 
Jamaica Plain line, and on October 24, the 
remainder of the cars on Tremont street, 
numbering in all 78 cars, were started by 
power from the permanent plant, and it is 
expected that by January 1 the demands for 
electric power will be fully met from the 
permanent plant. 

The increase in earnings during the 
past year has been mainly in the places 
where the electric system is in operation. 
The lines which have heretofore been elec- 
trically equipped have mainly been the long 
and unprofitable horse car lines, while the 
lines now being equipped are the shorter 
and more profitable ones of the system. 

It is the purpose of the company to pro- 
ceed with the establishment of the electric 
system over its lines as rapidly as possible. 
They expect to be able before the first of 
January to add 175 more long cars to the 
electric system; the cars have been ordered, 
and have been promised in season to accom- 
plish this, and the car houses and the track 
will soon be ready. If this is done, the 
mileage of the electric system having been 
about one-fourth of the whole mileage 
during the past year, the mileage of the 
present year will something more than 
one-half the whole mileage, or about 9,000, - 
000 miles. 

The report is signed by President Whit- 
ney in behalf of the board of directors. 








Treasurer Goodspeed, in his report, gives 
the balance sheet, as of September 30, in 
comparison with last year, as follows: 

TH® BALANCE 8HEET. 

Assets. 1891. 1890. Inc. 
Construction........ $5,516,904 $5,309,173 $207,821 
Real Estate......... 6,650,564 5,796,548 854,106 
Equipment, ........ 458,139 423,161 84,978 
MONEE B co siccucs dvee 910,664 928,218  *17,554 
CPB .ceccerescececes 1,258,818 1,300,997 %52,179 
Electric cars........ 1, & 881 
Electric pment. 597,078 436,643 160,405 
Power “  . _ 488,682 298,989 194,743 
Cash assets.... .... 2,704,052 3,845,958 *1,141,901 

, | Serr $19,981,982 $19,586,660 $445,822 
Common stock. ... $7187.10 $8,401,180 $8,645:8 

mmon ee ° . 
Preferred stock... 6,400,000 #4 406,000 mad 
subscri; 12,250 2,008,850 *1,996,600 
bs se debt........ aon Seaee1 a 
Profitandlosssurp'’s 214,611 355,558 *140,897 

WOMB 0205s cceved $19,981,982 $19,536,660 $445,322 
~ *Decrease. 


EMINENT ELECTRICIANS. 





FACTS ABOUT FAMOUS MEN WHOSE NAMES 
WILL ADORN THE ELECTRICITY BUILD- 
ING AT THE WORLD’S FAIR.—BY 
DR. P. H. VAN DER WEYDE. 





Il. 

Davy— Humphry (1778-1829); English 
physicist. Began as the apprentice ot a sur- 
geon-apothecary. At the ageof 18 he studied 
the chemistry of Lavoisier, and experi- 
mented in the garret, where he had, like 
every other young chemist, frequent explo- 
sions, to the alarm of his neighbors. At the 
age of 20 he was engaged in a medical insti- 
tution, where he found excellent apparatus 
and published an essay on heat, light and 


respiration, in which he endeavored to prove 
that the prevailing theory of his time was 
wrong and that there was such athing as a 
caloric fluid. At the age of 23 he was made 
assistant lecturer in the Royal Institute and 
a year later professor. 

His homely looks, awkward manners and 
disagreeable voice prejudiced, at first, many 
against him; but he made up for all this in 
iliustrating what he said by ingeniously 
conceived and neatly executed experiments, 
and as the cnemical powers of voltaic elec- 
tricity had just been discovered, and having 
at his disposal most powerful batteries, he 
became the father of electro-chemistry and 
discovered metallic potasium, sodium, cal- 
cium, magnesium, etc. He expected the 
possibility of separating metallic aluminum 
from its compounds, but did not succeed. 

The first Napoleon gave, in 1807, 3,000 
francs tothe French Institute to be presented 
to the scientist who had done the most for 
the progress of electrical science and the 
French [nstitute awarded it unanimously to 
the Eaglish electrician and chemist, Davy. 
This instigated the members of the Royal 
Institute, in London, to subscribe for funds 
to allow Davy to construct a voltaic battery 
larger than any other ever produced; it en- 
abled Davy to construct one of 2,000 double 
plates, with a surface of 128,000 square 
inches, with which he was the first to ex- 
hibit an electric light of more than 3,000 can- 
dle-power. Then, by invitation, he gave 
two courses of lectures in Dublin, by which 
he cleared, in 1810, for the first course, 
$2,525, and for the second course, in 1811, 
$3,750, then he was knighted in 1812 and 
married an heiress of considerable fortune. 

But this did not end his first love—scien- 
tific research. Having obtained permission 
from the first Napoleon to travel in France, 
he went there with his wife and Faraday 
and continued in Paris his electro-chemical 
researches; then he went to Italy, finding 
everywhere something to investigate, and 
when, in 1815, he returned to London, he in- 
vented the miner’s safety lamp which is 
named after him. In 1823 he invented the 
protection of the sheet copper coating of 
ocean vessels against oxidation by means of 
the electric action of pieces of zinc soldered 
onit. He had tried the protection in the 
laboratory quite successfully, but in the 
ocean he had an enemy to deal with which 
he did not suspect, namely, the seaweeds 
and shell fish, which attach themselves to 
clean. copper like they do on wooden bot- 
toms, but for which the oxidized surface is 


a poison. 
Cavendish—Henry (1731-1810); English 
chemist and physicist. Was one of the very 


few scientists who, in addition to a high in- 
tellect and love for research of nature, are 


_ blessed with an abundance of means to sut- 


isfy all their ambition, as he was the sole 
heir of his father and his uncles, all of whom 
were rich. In England he was famed only 
for the great accumulation of his property: 
but on the continent of Europe for his in- 
tellectual and scientific treasures. He had 
an immense library. His principal investi- 
— were in the field of chemistry. He 

etermined that my en is about 12 times 
lighter than air, which led to balloon experi- 
ments and aerial navigation. He may be 
considered as the father of pneumatic chem- 
istry, but did his share for the advance of 
electric science by investigating the laws of 
electric attraction and repulsion by means 
of the torsion balance of Coulomb, who was 
his contemporary, while he published in the 
Phi ical Transactions, 1771, p. 584, ‘‘An 
attempt to explain some of the principal 
phenomena of electricit by means of an 
elastic fluid,” a theory which had been pub- 
lished a few years before by pinus, but 
Cavendish entered more minutely into the 
details of calculations required in adopting 
this hypothesis. He was a very acute rea- 
soner and an exceptionally clear 
pay nen about the causes of phenom- 
ena he observed. 

De la Rive—Auguste (1801-1878); Swiss 
physicist. He inherited his taste for natural 
philosophy from his father, who was an 
eminent physician and chemist. After a 
brilliant course as student, he became, at 
the age of 22, professor of natural philoso- 
phy in the Academy of Geneva. e then 
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comparatively new subject of electricity 
soon became the chief object of his labors, 
which went over the field of magnetism, 
electro-dy namics,electro-magnetism, the elec- 
tric arc-and the phenomena of electric 
currents through rarefied gaseous mediums. 
This induced him to start the theory that 
the aurora borealis, considered as an electric 
display, was the probable explanation of 
this otherwise very mysterious phenomenon; 
however, he could not bring the electricity 
down like Franklin brought the ordinary 
lightning down with his kite, because the 
height where the auroral displays are seen 
are far above the regions where clouds and 
thunderstorms are displayed and utterly in- 
accessible by kites, as at the height of 40 to 
80 miles there is scarcely any air, or rather, 
the air is so rarefied that the wind, if there is 
any, has no more power to support a kite. 
However, De la Rive could and did point to 
the fact that the aurora acted upon the com- 
pass needle like Oersted had proved that 
electricity did. His most important works 
were the inventions of electroplating, gild- 
ing, etc., about which he sent a memoir to 
the Academy of Sciences, which, when pub- 
lished by the academy, was at once taken 
hold of by scores of experimenters, among 
whom the writer was one, and by business 
men like Elkington and Ruolz, whostarted a 
large establishment devoted exclusively to 
this new branch, which at present is one of 
the most important aids in several practical 
arts. As Dela Rive had given his process 
to the world without any compensation by 
patent or otherwise, the ‘‘ Academy des 
Sciences” gave him, in 1862, the grand 
prize medal of 3,000 francs, while in 1864 
he became one of the eight foreign associates 
of the academy, an honor very rarely 
granted. He wasalso an exceptional savant, 
in so far that he combined great wealth with 
deep learning and industry; but uniike Cav- 
endish he was very hospitable and liberal 
towards brother scientists. 

His industry was also proved by the three 
large volumes he wrote on electricity, which 
were at once translated into English, Ger- 
man and Italian. They are the most complete 
account of all that was discovered until the 
date of the last volume, published in 1858, 
and in which he foreshadows the great fu- 
ture in store for this branch of science. 

Very soon afterwards dynamos began to 
be introduced and worked a complete 
revolution in the application of electricity. 





Telephone vs. Trolley. 

The New York Supreme Court, general 
term, held, in the case of The Hudson River 
Telephone Company vs. Watervliet Turn- 
pike and Railroad Company, reported in the 
Railway and Corporation Law Journal, that 
a grant by the legislative and municipal au- 
thorities to a street railway company to use 
electricity as a motive power, though it does 
not designate the particular system by which 
the power is to be supplied, does not give 
the company a right to use a system by the 
use of which the electricity will pass from 
the street and interfere with the current of 
a telephone company, which has previously 
lawfully erected its poles and wires on pri- 
vate property, where there are other systems 
which might be used by the railway com- 
pany at a greater expense, but at less addi- 
tional expense than would be required for 
the telephone company to change its system, 
and that when a street railway company is 
about to use electricity as a motive power, 
to be supplied by a system which will allow 
the current to escape to the wires of a tele- 
phone company, erected on private property, 
and to continuously interfere with and in- 
jure the business of the telephone company, 
an injunction will lie, there being no ade- 
quate remedy at law. 





PERSONAL. 

Mr. R. T. McDonald, the energetic head 
of the Fort Wayne Electric Company, is a 
New York visitor, with headquarters at the 
Hoffman House. 

Mr. John W. Beane, secretary and treas- 
urer of the National Electric Light Associa- 
tion, has tendered his resignation to enter 
other lines of work. Mr. Beane was a 
zealous worker in the Association’s behalf, 
and leaves it with the best wishes of all. 


Mr. John Jacob Astor, one of the Rr- 
view’s earliest subscribers, is lying ill of ty- 
phoid fever at the house of Mrs. J. Coleman 
Drayton,in this city. He is faithfully at- 
tended by his family and two trained nurses. 
At last accounts it was said that Mr. Astor 
was slowly recovering and was out of 
danger. 














»*, It is reported that Newark, N. J., is 
to have electric subways. 


«*, Hogansville and Franklin, Ga., will 
soon be connected by telephone. 


«x, The telephone exchange at Atlanta, 
Ga., will erect new buildings as soon as it 
gets permission to use underground wires. 


x", Mercer, Pa., is to be connected with 
the new telephone line now being con- 
structed between Franklin and Oil City. 
The work on the new line is well under 
headway. 


x", Last week the Somerville, Mass., 
telephone exchange office moved into new 
quarters in the Stickney Block, Gilman 
Square. The change was necessitated on 
account of increasing patronage and the 
necessity of modern appliances for the serv- 
ice. The main operating room has a triple 
multiple board. 


«*, Charles H. Ware, secretary of the 
Telephone Subscribers’ Protective Associa- 
tion, of Baltimore, has prepared a printed 
notice, in accordance with the instructions 
given him at the general meeting of the as- 
sociation, held in Raine’s Hall, October 21, 
requesting the members to order out their 
telephones on the first of .December. 


x", The superintendent of the Hudson 
River Telephone Company has made an 
effort to get the assessment on their plant in 
Port Jervis, N. Y., reduced. He declares 
that they cannot stand such a tax, and un- 
less they can get relief the company will 
cease to do business there. Thus far his 
effort to get a reduction has been unsuc- 
cessful. 


y*, The Brush Electric Light and Power 
Company and the Cleveland Telephone 
Company were made joint defendants in a 
suit commenced last week in the Common 
Pleas Court, at Cleveland, by Ann McCaf- 
erty, administratrix of the estate of John 
McCaferty. McCaferty was killed by com- 
ing in contact with an electric light wire in 
front of the court house on September 15. 
He was employed by the Cleveland Tele- 
phone Company as a lineman. The wire 
with which he came in contact belonged to 
the electric light company. Ten thousand 
dollars damages are asked. 

ae 


LITERARY. 


We have received the ‘‘ Technology 
Quarterly” for July, 1891. 

‘* Proceedings of the United States Naval 
Institute,” No. 60, has been received. 

‘Catalogue of the Michigan Mining 
School,” at Houghton, Mich., for 1890-91, 
has been received. 

‘‘Whipple’s National Electrical Direc- 
tory,” for 1891,is out. It is larger and 
more complete than ever. This is the third 
issue. The same shape and binding have 
been retained. 

‘Testimonials and References Regarding 
Past Work ” is the title of a neat little pam- 
phlet just received. It indicates the expeti- 
ence and standing of H. Ward Leonard & 
Company, electrical engineers, New York. 

The November number of the Hngineer- 
ing Magazine is, perhaps, entitled to rank as 
the most notable industrial publication of 
the year. Mr. Edward Atkinson, of Bos- 
ton, the distinguished authority on fire 
proof construction, contributes a very able 
paper in which he sets forth the lessons to 
be learned from the awful disaster in Park 
place, New York; and this is followed by 
Mr. Andrew Carnegie’s striking criticism of 
the offensive scheme of British commercial 
federation againstthe world. Thecomplete 
table of contents embraces 11 leading arti- 
cles by distinguished writers. 
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American Bell Telephone Company. 

Attention has been attracted lately to 
American Eell Telephone stock, because 
it has held its place in the market and 
even advanced strongly in spite of the 
adverse influences of last week. The buy- 
ing has been more by New York and Wash- 
ington than by Boston. The Boston feeling 
has been rather bearish than otherwise. 

The net output of instruments during the 
10 months ending October 20, is 23,647, 
making a total now in the hands of licensee 
companies, 507,437, on which the company 
receives an average annual rental of about 
$6 each. 

It is possible that the decrease in the ratio 
of increase of output is accounted for in 
part by the general substitution of metallic 
circuits for grounded wires. 

The rates charged the individual sub- 
scriber for metallic circuit are nearly 50 per 
cent. higher, and the service is so far supe- 
rior that the companies generally discourage 
any new subscriber under the old methods. 

There has never been a month since 1884 
when the output of newinstruments has not 
been in excess of the return of old ones. 
The net average increase bas been about 
2,200 per month; but no proper inference 
can be drawn from these figures, because in 
June last the net output was 5,544, while in 
July it was only 61. For the 10 monthsthe 
average has been fully maintained. 

There have been no negotiations for any 
modification or change inthe Western Union 
contract, which has still five years to run. 
The last claim of Drawbaugh for a patent 
was dismissed from the patent office about 
two weeks ago. 

The suit of the Western Union has been 
decided in favor of Bell in every court, and 
a final appeal has not yet been taken. The 
time for such an appeal has not yet expired. 

The only important litigation still pend- 
ing is the case of the United States vs. Bell, 
which is likely to drag along for some years, 
as long as there are fat fees to be earned by 
the government lawyers. 

The statement that the long distance lines 
between New York and Chicago require 
17,052,000 pounds of copper is the height 
of absurdity. It is impossible to state ex- 
actly the amount of wire in use in all the 
long distance lines, but an outside estimate 
by a competent person puts it at not over 
one-eighth of the amount stated, even when 
the Chicago line is completed. 

Some people are just awakening to the 
fact that the famous Drawbaugh case has 
recently been dropped out of the patent 
office by the commissioner, after 11 years of 
litigation. 

This decision is not important in itself, 
but is important as opening the way to more 
important decisions now to follow. The 
Berliner patent, which practically controls 
the long distance transmitter, has been hung 
up ip the patent office for many years by a 
Drawbaugh interference; but now that 
Drawbaugh is out of the way there should 
be no delay in its issue. What this means 
we forbear to say. The market price of 
Bell telephone will show it when it issues, 
and it is upon this that Washington is spec- 
ulating. : 

The Boston people who have been looking 
for Bell telephone at 150 have made a mis- 
take in their first figure. Of course, it will 
be said that the Berliner patent must be 
tested by the courts before it is of value, but 
litigation over telephone affairs ought to be 
about atanend. The government has been 
allowed to amend its bill three times and 
still it has nu case. 

The anti-Bell case is presented mostly in 
the editorial columns of the New York 
Times, and recently this journal has been 
declaiming against the Bell Company for 
not taking out the Berliner patent, by which 
patent it is declared the company might 
prolong the term of its monopoly after the 
expiration of the Bell patent. The Times 
declares that this Berliner patent has been 
kept in interference in the patent office, al- 
though the Bell Company owns both the 
Berliner and Edison, which are declared to 
be ininterference. Asa matter-of-fact, the 
Berliner patent could not issue until the 
Drawbaugh business was out of the way, a 
fact of which the Times does not seem to 
have been cognizant.— Boston News Bureau. 


Cross-Talk in Telephone Lines. 





BY E. MULLER, IN “ ELECTROTECHNISCHE 
ZEITSCHRIFT” OCTOBER 16, 1891. 





In one of our earlier numbers we gave an 
account of Mr. Carty’s experiments on the 
cause of cross-talk in telephone lines. Mr. 
Carty, as will be remembered, endeavored 
to prove that dynamic induction cannot be 
considered as the cause of the phenomenon, 
but that cross-talk is due to electrostatic 
effects. The results of these experiments 
clearly prove that static induction plays an 
important part in producing distorting 
effects, and even, under certain conditions, 
may be considered as their only cause. An 
attentive observer, however, of the working 
of various telephone lines will notice certain 
facts leading to the conclusion that static 
induction is not the main cause of cross- 
talk. Itis generally known that in lines 
fastened to wooden poles the disturbances 
are strongest in very dry weather, and that 
when rain begins to fall, even very slightly, 
these effects are suddenly diminished, even 
to a very considerable extent. According 
to Carty’s theory, the very reverse ought to 
take place, for through the moistening of 
the insulators the conducting surface, and 
with it the capacity, is increased. 

A further contradiction will be found in 
the following consideration: Whilst cross- 
talk is already clearly perceptible in lines 
of one kilometre length, fastened to wooden 
poles, not a trace of these effects can be no- 
ticed in urban lines of equal length fastened 
to iron poles. Now, the charge of the 
former linesamounts toabout .01 microfarad, 
while in urban lines, owing to the closer 
grouping of the wires, the capacity rises to 
.1 microfarad. Another factor must, there- 





Fie. 1. 
fore, come into play to produce cross-talk, 
and the factor is, according to Mr. Miller, 
the direct leakage of current from one line 


over the insulators to another line. The 
case is illustrated in Fig. 1. 

From the line L, at the insulator A, part 
of the current will pass into the pole to be 
further split up at the support of insulator 
B. One portion goes to earth along the 
pole, while the other portion reaches line 
L’ over the insulator B and thence flows off 
in both directions. The conditions ef re- 
sistance of these two current paths influence 
in a great measure the amount of cross-talk, 
and explain the apparent contradiction of 
the preceding remarks. In very dry weather 
the resistance of the current path along the 
pole to earth is very large. It is true that 
the resistance of the current path of the 
leakage current over the insulators a from 
one line to the other is also very large, but 
a relatively large portion of the current 
escaping from L will reach L’, and will 
there go to earth at both ends. 

If, now, the pole is moistened by rain it 
forms a good earth shunt, and only allows 
the smallest possible fraction of the leakage 
current to pass from Lto L’. This fraction 
is the smaller the better the shunt from the 
pole to earth. Theiron poles on the roofs 
of houses are, asis well known, carefully 
joiated to especially good earth connections. 

On considering the current path in two 
parallel telephone lines, it will be found that 
a neutral point must exist in the line. 

If the state of insulation is quite uniform, 
there must exist for each point of support 
another point of support at the other end of 
the line where the currents are equal. In 
the same way, at two other points the cur- 
rents will be equal. These currents, there- 
fore, neutralize each other, and there must 
exist, almost in the middle of theline, a spot 
which remains without current, and where 
no cross-talk is perceptible. 

The author remarks, at the same time, 
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that more than six years ago he expressed 
an opinion on the existence of a neutral 
point near the middle of the line, but was 
unable to prove the correctness of his view 
from want of the necessary apparatus. 

From the above remarks we are led to the 
conclusion that, although static induction 
plays an important part in cross-talk, yet to 
diminish these disturbing effects the best 
possible insulation and the most intimate 
possible connection between tbe insulator 
support and earth must be provided. When 
using wooden poles a special wire rope for 
earth connection will have to be supplied. 
If this rope is to fulfill its purpose, it must 
not terminate in the hole dug for reception 
of the pole, but if must extend as far as the 
underground water. 


WORLD’S FAIR NOTES. 


Day and night shifts of men are now 
worked on all the Exposition buildings. 

The Department of Electricity is making 
an effort to secure a complete collection of 
historical electrical apparatus in order to 
show the progress of the science from early 
times. 

Ample restaurant accommodations are to 
be provided at the Exposition grounds, 
The location for restaurants thus far decided 
upon are four in the Mines and Mining 
Building, sixteen in the Manufactures Build. 
ing, and six on the esplanade in front, four 
in the Electricity Building, and two in the 
Woman’s Building. Some are on the ground 
floor and some in the galleries. 

The American Street Railway Associa- 
tion has applied for 50,000 square feet in 
the Transportation building and appointed 
a committee to help Chief Smith get a suit- 
able exhibit, which will be collective. The 
committee comprises men interested in 
street railways from New York to San 
Francisco, and from Montreal to St. Louis. 
John H. Parsons is the Chicago member. 

Electricity is to be the motive force in 
Jackson Park during the construction of 
the buildings. The electric plant bas been 
completed and steam engines must go. This 
is done in order to reduce the fire risk. The 
saw mills, used in getting out building ma- 
terial, which have been run by steam, are 
now supplied with electric power, furnished, 
if desired, night and day. Electrical Engi- 
neer Sargeant is prepared with a 60 horse- 
power plant to supply electric motor service. 
In a few days 300 horse-power will be avail- 
able. : 

Plans for the exercises dedicatory of the 
Exposition buildings during the week of 
October 12, 1892, are fast being matured. 
One of the chief features practically decided 
upon is a nocturnal procession of floats on 
the illuminated lagoons at Jackson Park. 
These floats will represent a chronological 
epitome of salient historical events by cen- 
turies, from 1492 unti! the present time. 
Altogether there will be between 40 and 50 
floats, costing, perhaps, $700 each on an 
average. The last one will represent Chi- 
cago welcoming the nations of the earth. 
All of the boats will fairly blaze with elec- 
tric lights, and thousands of incandescent 
lamps under the water will give them the 
appearance of floating on a lake of fire. It 
is believed that fully 500,000 people will 
watch this gorgeous spectacle each night 
from the banks of the lagoon. 

~_- 
Evidently Telephone Swindlers Have 

Arrived in Cleveland. 

There are two benevolent strangers {n 
Cleveland, O. They have arrived at the 
conclusion that the citizens of that cily are 
paying exorbitant telephone rates and are 
eager, apparently, to supply the remedy. 
They do not proclaim their beneficent 
scheme on the street corner, but have been 
careful in at least several places where they 
have called not to even mention their names 
or show their credentials. It is the same 
old game of $5 down and $10 when the law 
reducing telephone rentals is passed. 

Is it possible that our New York and Cin- 
cinnati. friends, ‘‘Hon.” A. Worth Spates 
and -ex-Congressman Leedom, are nOW 
Cleveland visitors? 




















—_TuaaTFun Sr UT eC 


=a wwe S&S 


ee! a a. —— ay © 





November 21, 1891 


Boston Electric Club. 

The following circulars are sufficiently 
explanatory in themselves: 

At a meeting of the Boston Electric Club, 
held October 16, 1891, it transpired from 
the reports of the officers that the income 
was insufficient to meet the expenses and 
that the already very considerable debt was 
being steadily increased. The affairs of 
the Club were very fully discussed, and the 
following votes were passed: 

Voted, That the trustees be authorized to dispose 
f the furniture of the Club, so far as the Club’s in- 
terests are concerned, in accordance with their best 
judgment, and make the most advantageous set- 
tlement with the creditors. 

Voted, That all properties and accounts due to 
the Club, not.covered by the mortgage, be also as- 
signed to the trustees of the mortgage for the 
penefit of the Club’s creditors. 

Voted, That a committee of three be appointed 
to codify the amendments to the constitution and 
by-laws as offered, and see that they are properly 
yosted on the bulletin board in the secretary's 
ffice. 

The proposed amendments include a re- 
duction in the annual dues, a reduction in 
the number of directors and a general sim- 
plification of the constitution and by-laws, 

nd are intended to facilitate the conduct of 
the Club’s affairs. 

It was decided to at once give up the 
rooms, 80 as to stop all expense, except that 
necessary for postage, printing, etc. 

It is proposed to preserve the organiza- 
tion of the Club, and to make membership 
in it desirable through a continuance of the 
Club dinners and the presentation and dis- 
cussion of papers upon electrical subjects. 

Very ee yours, 
R. F. Ross, Secretary. 

Boston, November 10. 


In accordance with votes passed at a 
meeting of the Boston Electric Club, held 
October 16, 1891, the undersigned, acting 
as trustees and -assignees, have decided to 
lispose of the club furniture and other 
property by private sale, if possible, and it 
s hoped that the members will co-operate 
to the end that as large an amount as possi- 
ble may be realized. The club rooms are 
open daily, and written offers on any of the 
property may be left with the steward, the 
undersigned reserving the right to reject 
any such offersif in their opinion better 
prices can be realized: All property re- 
maining unsold November 18 will on that 
day be disposed of by public auction, 

The Club being entirely free from ex- 
pense, it is hoped that the sum realized 
from this saleand from the amounts still 
lue the Club from members will be suffi- 
cient to make a very substantial payment 
on the present debt of the Club, which, it is 
trusted, will eventually be entirely wiped 
out. The sums realized from the sale and 
ilso from the receipts of amounts due the 
Club from members will be held by the un- 
dersigned pending a satisfactory arrange- 
ment with the creditors of the Club. 

Gro. B. NEA1, 

FRANK RIDLON, 

Henry B. Cram, 
Trustees and Assignees. 

Boston, November 10. 

It is sincerely to be desired that the hopes 
of the committee will be realized. There 
are too many important electrical interests 
in Boston to be unrepresented by an elec- 
tric club. Such an organization should re- 
ceive healthy support instead of being 
allowed to languish. 

—_—__-<>-—___——_- 


New York Electric Club. 
The New York Electric Club will shortly 


have one of its most interesting and impor-’ 


tant meetings of the current season. Mr_ 
E. Rosewater, the well known proprietor 
and editor of the Omaha Bee, one of the 
leading newspapers of the West, went this 
year to Europe to study the various systems 
of government telegraph there. He made a 
very exhaustive investigation and was the 
more able to do so from the fact that he is 
himself an old telegrapher, who made an 
enviable record as a member of the United 
States military telegraph corps during the 
war. He is now president of the Old- 
Timers’ Telegraph Association. Mr. Rose- 
water has just returned to this country and 
will now bring the ‘results of his observa- 
tions before the New York Electric Club.in 
two.or three weeks’ time. Mr. Rosewater, 
it is understood, was specially recommended 
to the care of the various European govern- 
ments by our own State and post office de- 
partments, and the occasion, therefore, will 
he one of the first importance, especially as 
Mr. Rosewater, who is an eloquent advocate 
of placing ‘the ‘telegraphs under national 
control, believes that the facts and evidence 
in his possession fully justify the stand 
taken on this subject. A better arena than 
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the Electric Club for such a lecture and dis- 
cussion could not have been asked ; and 
there is reason to believe, from the signs of 
interest already shown, that the audience 
will be one of the largest and most dis- 
tinguished that has ever graced the Club 
parlors. Members of the Club will receive 
due notice of the date. 
rs 


Notes on the Frankfort Electrical 
Exhibition. 

At a joint meeting of the American In- 
stitute of Electrical Engineers and the Elec- 
tric Club, to be held at the Club house, 17 
East Twenty-second street, Tuesday even- 
ing, November 24, Mr. Carl Hering will 
present a paper entitled, ‘‘ Notes on the 
Frankfort Electrical Exhibition,” illustrated 
with lantern slides. Mr. Hering was chair- 
man of the delegation of the American In- 
stitute of Electrical Engineers to the Elec- 
trical Congress, and was given every facil- 
ity to thoroughly investigate all departments 
in the exhibition. To those who were not 
able to visit Frankfort, this occasion will 
afford the best possible opportunity for ob- 
taining full information from an intelligent 
and expert observer. 

Through the courtesy of the officers of 
the Electric Club, the privileges of the 
house will be extended to all members and 
guests of the Institute who may present the 
usual notice of meeting issued by the sec- 
retary. 











An Ena@uisH Lighrninec GUARD. 


The Magnetic Club. 

At Martinelli’s, on Wednesday evening, 
November 18, the Magnetic Club held its 
Autumn meeting and tendered a dinner to 
the benefit societies of the telegraph fra- 
ternity. The programme was as follows: 


AGBTIO..6 56.050 President E. C. Cockey. 
Magnetic Club Chorus............ Sextette. 
Toast....‘‘'T. M. B, A.”....A. R. Brewer. 
ORR ni cde coah occcecr oss W. W. Covell. 
Toast.....“°C. & 8.”....R. J. Hutchinson. 
PED so neo nce seces H. E. Benedict. 
Toast. .‘‘ Our Aid Societies”. .W. J. Dealy. 
Humorisms............ Henry Firth Wood. 
oe See eee D. W. McAneeney. 
Toast. .‘‘ Our Building Associations” 

J. B. Sabine. 


Duet...Fred. Steeb and D. W. McAneeney. 
Toast. ...‘‘ The New York Telegraph Club.” 
E. E. Brannin. 


——__+2e—— 


Lightning Guard for Electrie Light 
Installations. 

The wood-cut shows one of the latest 
forms of Dr. Lodge’s lightning guards, as 
designed for the purpose of filtering light- 
ning out of electric light leads, and as con- 
structed by Messrs. Muirhead & Company, 
Westminster. 

The circuit enters at one end of the axis, 
circulates through the two thick wire highly 
insulated coils, and leaves by the other end 
of the axis. But in so doing it has passed 
three pairs of brass collars which clamp 
between them a square of mica coated with 
tinfoil, the corners of which come very 
close to an outer metal case connected with 
the ground. When lightning, therefore, 
attempts to follow the current, it spits off 
from one or other of the corners of the first 
tinfoil to earth, thereby striking a momen- 
tary arc,which is destroyed the next instant 
by the fusion of that corner of tinfoil. The 
other corners remain ready for a future 
occasion. We understand that one of these 


instruments has been privately tested at the 
Board of Trade laboratory, and has been 
found to work exactly as intended. 

The air gap necessary between the brass 
collars and the outer case must depend on 
the voltage of the installation for which it 
is designed and the length of arc accord- 
ingly to be expected. At present it has 
only been tested upto about 100 volts.— 
London Electrical Review. 


The Havana Electric Light Station. 


The Havana electric light station, one of 
the best equipped electric light stations in 
Spanish America, has lately been finished. 
The station is situated within the premises 
of the United Gas Companies of Havana. 
It was started with a small plant, consisting 
of one Westinghouse 1,500 light incandes- 
cent alternating current dynamo, and two 
50 light arc machines, early in the year 
1889, merely as an experimental plant, and 
also to provide electric lights for those few 
people who desired that form of illumina- 
tion in place of gas. 

The demand for new light increased rap- 
idly, so that the directors of this company, 
after obtaining from the municipal authori- 
ties an assurance that they would agree to 
have certain public places and streets lighted 
with electricity for as long atime as the 
lights continued to give satisfaction, deter- 
mined to equip a station that would be 
ample for the prospective demand. A 
building 195 feet long by 90 feet wide, of 
brick with an iron roof, one story hi; h, has 
been erected, and in this structure have been 
placed 10 engines, two Westinghouse com- 
pound condensing and eight Armington & 
Sims horizontal high-speed engines, the 
collective motive power of which is 1,125 
horse-power. Steam to supply these ma- 
chines is obtained from seven boilers of a 
capacity of 150 horse-power each. The 
generating plant consists of four Westing- 
house 1,500 light alternating current and 
eight 50 light arc dynamos, with the addi- 
tion of one other incandescent and two arc 
dynamos, the entire capacity of the station, 
therefore, being 8,250 incandescent lights 
and 500 arc lights. 

The incandescent switchboard is of mas- 
sive construction, being built of cedar, 
214x8 inches in width. The board is sup- 
plied with the latest appliances, including 
current registering voltmeters, lightning 
arresters and testing instruments. The ar- 
rangement of the changing devices is very 
convenient, the attendant being able to 
change the load from one dynamo to the 
other, or to make any combination of the 
eight dynamos and of the circuits leading 
from these, without altering his position. 
The arc switchboard is arranged for 12 
circuits. The interior of the station is 
floored with cement. The station is also 
equipped with an efficient service of pumps 
for feeding boilers, condensing and fire pur- 
poses; also with feed-water heaters and 
separators, fur the prevention of the inflow 
of water into the cylinders of the engines 
from condensation or priming. 

It can be truly said that there are few 





stations in the United States that can com- 


pare with the Havana plant in general 

«completeness, both in regard ‘to the me- 
chanical and the electrical appliances that 
have been installed, taking into considera- 
tion the size of the plant, and also consider- 
ing that all the materials have been imported 
from this country. To the executive ability 
displayed by Mr. R. A. C. Smith, of New 
York, the vice-president and treasurer of the 
Spanish American Light and Power Com- 
pany, in organizing this enterprise and in 
successfully shipping this vast amount of 
material required, and also to Mr. Ricardo 
Nargenas, the general manager of the com- 
pany in Cuba, in superintending the con- 
struction and completion of this station, the 
great success of the Havana electric light 
plant.is due. Mr. F. H. Thompson is the 
electrician for the company in Havana. 


——ewmoeo — 


The Western Union have put up an 
extra wire between Bartow and Punta 
Gorda, Fla., for commercial purposes. 














..-» The new telegraph line between 
Roanoke and Philadelphia has been com- 
pleted and is in operation. 


..-. The American District Telegraph 
Company asked four more years exclusive 
right in Des Moines, Ia., and signifies its in- 
tention of putting its wires all underground. 

.... Frank W. Swann died at his resi- 
dence in Camden, N. J., early in the morn- 
ing of November 7, after an illness of only 
a few hours. He was one of the best known 
and most capable telegraphers in the coun- 
try. He wasin the service of the Western 
Union Telegraph Company, in Philadelphia, 
for over 15 years. 

—_——_e<>>-o—_——__—_—_— 


QUERIES AND ANSWERS. 





DEFINITIONS OF KILOWATT, MILLIAMPERE, 
MICROHM AND MEGOHM. 





To THe EpiTor oF ELEecTrIcaL REviIEW: 

Will you please explain the definition of kilowatt, 
milliampere, microhm and megohm, either by letter 
or through y ur paper, and oblige, yours truly, 

Westbrook, Me., Nov. 9. ‘nas. ELKINS, 





A kilowatt is 1,000 watts. A watt is the 
unit of electric work. A current having an 
electromotive force of one volt flowing 
through a resistance of one ohm, consumes 
one watt in one second; 746 watts repre- 
sent an electric horse-power. A kilowatt is, 
therefore, about 114 horse-power. 

A milliampere is zj55 of an ampere, an 
ampere being the unit of current strength. 
When a current of one volt flows against a 
resistance of one ohm, the current will be 
one ampere in strength. In the formula 


C=— > (Ohm’s law), C represents amperes, 


E represents volts and R represents ohms. 
The term milliampere is confined to delicate 
apparatus or measurements. A polarized 
telegraphic relay will operate with a cur- 
rent of from, say, three milliamperes. 

A microhm is yz5he55 Of an ohm, an ohm 
being the unit of electrical resistance. 
There have been several standards of 
measurement, but the legal ohm is the one 
endorsed by the International Electrical 
Congress of 1884. According to their 
standard it is the resistance of a column of 
mercury one square millimetre in cross-sec- 
tion and 106 centimetres in length at 32 de- 
grees Fahrenheit. 

A megohm = 100,000 ohms.—[Ep. 





MAGNETS. 


To THe EpiTror or ELectricaL Review: 


Iam in want of a magnet to accomplish an in- 
vention of mine, but this mae must be a strong 
one. As for the shape, I would sup the horse- 
shoe shape or any other shape would do. Will you 
please inform me what attraction a magnet can be 
made to have toward an unmagnetized piece of 
iron, or how heavy a piece of common iron it will 
draw from a distance of about 14 inches? I said 
common iron, but I mean any metal that has the 
most attraction. Please to be so kind to give me 
the information and oblige yours, 


Very respectfully, 
Moss Point, Miss. Nov. pe Tony C. Gatrtt. 


It depends upon the size of the magnet, 
number of convolutions of coil and strength 
of current. A magnet could be made pow- 
erful enough to raise a ton the distance you 
state, if it were made large enough and 
sufficient current were used. The formula 
for determining the amount of pull of a 
magnet is complex and varies for different 
qualities of iron. The strength of a mag- 
net is proportional to the number of ampere 
turns. The best method of winding will 
depend upon the kind of battery you use 
and how much battery. You could get 
along with much less battery if the range 
of movement were shorter; the pulling 
power of a magnet decreases enormously as 
the armature moves away from the poles. 
We think it would be much the easier 
course for you to have the magnet made. 
Any reliable electric company could 
doubtless do it if given the requirements as 
to size and power.—[Eb. 














* * Red Jacket, Mich., is to have anelec- 
tric street railway. 


* * The Detroit Electrical Works, ex- 
pects to have the addition to its plant com- 
pleted within 90 days. 


* * The Lynn and Boston Street Railway 
Company is relaying its tracks, erecting 
poles and stringing wires between Lynn 
and Peabody, Mass., preparatory to putting 
on electric cars. 


* * The Newburyport and Amesbury 
Railroad Company have begun the work of 
putting up guard wires, in accordance with 
instructions from the city government at 
Newburyport, Mass. 


* * An electrical corporation in Oregon 
has the good fortune to be near the sawmills 
of a great lumber company, and has promptly 
seized the opportunity offered of securing 
an economical fuel for its power plant. 
The refuse of the sawmills is taken direct 
from the saws and conveyed directly to the 
boilers of the electric company without any 
handling whatever. 

* * It has at last been practically settled 
that the Widener-Elkins Pittsburgh Traction 
Company and C. L. Magee’s electric line 
will consolidate on a combined capital stock 
of $5,500,000 and $1,500,000 bonds, to yield 
combined net receipts of $320,000 per year. 
Also that the Pleasant Valley and the Pitts- 
burgh, Allegheny and Manchester electric 
lines (the latter largely a Magee concern) will 
merge on a $5,000.000 basis and figure on 
$300,000 net receipts per year. 


* * Contracts were let at Pomona, Cal., 
last week, for digging atunnel 1,200 feet into 
the sandstone mountains, for the purpose 
of developing 1,600 inches of water. This 
water will be used for generating about 1,100 
horse-power for furnishing electric power 
and electric lights for Pomona, Chino and 
Ontario and then for use in irrigating 1,800 
acres of land in the Pomona valley. Such 
double use of the water has often been pro- 


posed and talked about in that region but 
the idea has never been put in practical use. 
The erection of several factories in Pomona, 
at an early day, to use electric power is 
talked about. 


* * Two interesting plants for the gen- 
eration of electric energy from water power 
are in construction or projected in the 
South. At Austin, Tex., a dam 1,150 feet 
long, 60 feet high and 18 feet wide at the 
top, is in process of construction to utilize 
the water from the Colorado River for the 
generation of power to run an electric light- 
ing plant and electric railways, the surplus, 
said to be 13,000 horse power, to be applied 
to manufacturing purposes. The factories 
will be supplied with water for their wheels 
through a canal. The cost of the dam with 
its gates and canal is estimated at $1,265,000. 
At Charlotte, N.C.,a system of electric 
lighting and power transmission is projected, 
the power to be derived from the Catawba 
River, some miles above the city. At 
Horseshoe Bend, in this river, the current 
runs rapidly. From this point it is pro- 
posed to obtain the water power to be con- 
verted into electricity for the supply of 
Charlotte with light and power. The 
amount of power available is said to be 
enormous, and sufficient to supply the city, 
no matter what may be its future growth. 

—_——__o—___— 


That’s the Kind of a Mayor to Have. 


No town need call itself poor that can 
have such a mayor as Mathiessen, of La 
Salle. The town was in desperate need of 
an electric light plant, but was too poor to 
buy one. ‘‘Can you raise one dollar?” 


asked the mayor. The finance committee 

thought they could venture to pledge about 

that sum. So the mayor gave the city a 

$25,000 plant for one dollar, and La Salle is 

. be lighted with electricity.—Streator, Ii., 
imes, 


ELECTRICITY 150 YEARS AGO. 





BY DR. P. H. VAN DER WEYDE. 





Iil. 

The engraving opposite, marked Plate H, 
taken from the second of the three large 
quarto volumes of Desaguliers, published 
in London in 1740, is chiefly intended to 
give the reader some idea of the indefatiga- 
ble industry of the early pioneers in the in- 
vestigation of the secrets which they at- 
tempted to unravel gradually and of which 
we now see the beginning of the fruits. It 
appears that the luminous phenomena of 
electricity in vacuo were very attractive and 
thoroughly investigated as if the old teach- 
ers in the art of experimenting had a kind of 
foresight which réle the vacuum was to 
play in electric illumination. In our incan- 
descent lamps, however, we do not use the 
vacuum as the conductor, but a filament made 
luminous by the current; but the latest dis- 
coveries with the high tension rapidly alter- 
nating currents appear to point out to a fu- 
ture when we may do away with any fragile 
filament and have the vacuum or partial 
vacuum itself lit up by an alternating lumin- 
ous stream of matter in the fourth condi- 
tion. 
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that Jan van Musschenbroek used such 
pumps, as mentioned in his catalogue. (See 
ELECTRICAL Review, Vol. 19, page 29.) 

The Figs. 2, 3, 4. and 5 of Plate H repre- 
sent separate details of special parts of the 
rod pump, which scarcely need any explana- 
thon, 

It was soon found out that electricity can 
easily be conducted into a vacuum by a 
simple conducting rod, and so forego the 
encumbrance of the apparatus represented 
in Plate H. Such a method is represented 
in Plate I, which is reproduced from Nol- 
let’s ‘‘ Recherches de !’Electricité,” Paris, 
1758. He took glass flasks, each protected 
with a stopcock at the bottom, by which 
they could be attached to the air pump and 
exhausted, then the electricity was passed 
through this vacuum by the sliding rod 
fitting in the brass cap at the neck of the 
jar. He describes the various phenomena 
seen in the dark, when the electricity from 
the revolving glass globe seen at the left is 
introduced into the vacuum, how the light 
will fill almost the whole of the interior 
when the electric charge is diminisbed by 
placing a finger over the conducting rod, as 
seen in the top, Fig. 7; or how it will pass 
over as a Very short Juminous stream from 
the brass rod to the stopcock when the lat- 























Puate [.—RepPrRopvuceD FROM NOLLET’s ‘‘ RECHERCHES DE L’ELECTRICITE£,” 
Parts, 1753, REPRESENTING Various Luminous APPEARANCES IN GLASS 
FLASKS WHEN EXHAUSTED AND THEN ELECTRIFIED. 


We must remind our readers that to the 
three long known conditions of matter— 
solid, liquid and gaseous—the knowledge of 
a fourth one has recently been added by a 
discovery, namely, radiant matter, in which 
conditions matter appears to be adapted for 
illumination. The aurora borealis is such 
radiant matter, and often in the polar re- 
gions changes the long dark nights almost 
into mild daylight. The latest experiments 
of Tesla, Herz and others appear to give 
strong hope for the realization of what thus 
far has been supposed to be purefancy. We 
have only to take a retrospective view of the 
condition of electrical science only 30 years 
ago to become confident of a most glorious 
future. 

The first attempts to obtain electricity in 
vacuo appear to have been been made by 
placing the frictional contrivance under the 
bell jar of an air pump, and our Plate H 
represents such a tastefully constructed air 
pump, to which a kind of scaffolding is 
attached on which an assistant can cause 
rotation to be communicated to apparatus 
placed in the vacuum by means of a wheel, 
belt and pulley attached to a vertical axis 
which goes through a stuffing box placed 
on the neck of the jar. This apparatus was 


also intended for other purposes than the 
development of electricity, such as experi- 
ments about the diminished resistance of 
rarefied air, and producing rotation in gen- 
eral in a confined space in which the air was 
either rarefied or condensed. 

We ought in this connection to remember 





ter is connected to the ground, as seen in 
Fig. And, finally, how a luminous 
stream will go to the sides of the jar toward 
a finger held near it from the outside, as 
in Fig. 4; or, as different streams when 
several fingers are held near the outside, as 
seen in Pig. 5. 

Nollet’s description of his sensations when 
he unexpectedly received a shock from such 
an exhausted jar is really amusing. He 
had been informed by letters from Musschen- 
broek about his experience in this way by 
a flask partially filled with water* which 
was the first form of the Leyden jar (de- 
scribed on page 23 of our cade for Sep- 
tember 12), and the idea struck him to make 
an experiment in the same way as it was 
made with the jar with water, namely, place 
the hollow of one hand over the outside of 
the jar and touch the metallic rod, which 
conducts the electricity to the inside vacuum, 
with the finger of the other hand. We will 
translate his account exactly as he describes 
this new phenomenon in an appendix to 
his book. He says: ‘‘The idea of this ex- 
periment took possession of me with such 
force, that I took no time to reflect on the 
dangers to which I submitted myself. I 
placed the hollow of the left hand on the 
exhausted luminous flask and with the right 
hand I drew a spark from the metallic rod, 
and repented at once about my hastiness. I 

* At that time experimenters rted by letters 
to their friends when they found out something 
new in the then new field of electricity, for the sim- 

had been started 


ple reason that no electric 
yet; it is different now, we have some of them, 
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was struck in my very bowels, and from my 
head to my feet, with such a violence that | 
do not remember having ever received as 
strong a shock by the Leyden experiment. 
Either by the effect of the surprise or by 
the power of the shaking up I received, | 
passed the rest of the day and evening with 
the utmost discomfort, and it was only after 
another night’s rest that I was myself again. 
I have since repeated this experiment with 
different persons, and they all agree that 
there is no difference between the shock 
thus produced and tbat of the Leyden jar.” 

Plate K is reproduced from “‘ Description 
et usage d'un cabinet de Physique experi- 
mentale,” by Sigaud de la Ford vol. ii 
Paris, 1764. ‘ 

Fig. 1 is a tube of three or four feet long 
mounted at its ends by brass caps, on one of 
which a stop-cock is attached, which is 
opened when attached to the air pump; 
when the vacuum is made it is closed before 
removing so as to preserve the vacuum: 
when one of the brass caps is brought near 
a conductor charged with electricity’ the 
spark will flow into the vacuum and produce 
a purple stream which fills the whole length 
of the tube. When such a tube has a large 
diameter it is called an aurora tube, as then 
it imitates the- aurora borealis in a most 
striking manner. 

Fig. 2is what we call now the electric 
egg anda variation on the former, giving 
the glow in an oval shape. 

Fig. 3is a peculiar experiment now almost 
forgotten: A flask half filled with water is 
placed inside the bell jar, while a metallic 
rod pierces through the cap on top and 
reaches in the water; the air space above the 
water is by holes in the top of the neck con- 
nected with the air in the flask, otherwise 
the flask would burst in the vacuum. When 
exhausted, the suspended flask is, in fact, a 
Leyden jar, of which the outer coating is 
highly rarefied air and the inner coating 
water, and the result is luminous radiations 
around the flask when it is discharged by 
connecting the bottom brass plate of the bei! 
jar with the top of the rod which plunges in 
the water. 

Fig. 4 represents a brass ball, U, in the 
vacuum of the bell jar, in which is also a 
brass plate, ad, at the bottom. When passing 
a continuous current through the rod a beam 
of light will be seen to pass between the 
ball and the plate, 2d. When an interrupted 
current is passed several beams of light are 
seen shooting out from the ball, C, as seen 
in the figure. 

Fig. 5 represents a similar display when 
the disc, A, cut as a star, is substituted 
for the brass ball; then a stream of fire will 
appear to descend, showing a variety of 
colors. 

Fig. 6 represents the same thing with 
a plate of thin metal, C, D, suspended hori- 
zontally, which will exhibit a kind of 
luminous cascade, while Fig. 7 shows a 
ae effect with the plate suspended ver- 
tically. 

Finally, Fig. 8 shows a star-shaped disc 
of wire, supported in its center by a prop- 
erly shaped stand, which, with a good 
vacuum and a strong charge, gives a variety 
of luminous figures of different colors. 

Fig. 9 shows a vessel containing water, 
which has outlets so narrow that it can only 
escape drop by drop. When electrified the 
drops will attract one another, and form a 
continuous thin stream, because the lowest 
will soon have lost their charge and be at- 
tracted by those above them, and so, for 
this reason, unite; but lower down they 
will soon, being charged with the same 
electricity, show repulsion, and expand as 
a spray, as represented in Plate C, page 113. 

Fig. 10 represents a method to prove the 
bleaching effect of electricity, b ome in 
a glass vessel, E, a solution of blue litmus, 
which is also made to fill part of the tube 
AD, which has a glass ball, C, at its upper 
end. FG isa metallic chain hanging to the 
ground to lead off the current introduced 
from above by le*ting electric sparks fal] on 
the globe, C. After a few minutes the blue 
color of the litmus solution in the tube 
will be seen to change into red, and the air 
in the ba)l will have lost some of its volume, 
as is seen by the ascent of the liquid in the 
tube. 

We translate this experiment, without an 
explanation, as given in the book from 
which the plate was taken. Evidently it 
was not understood at that time. It took 
more than 100 years of consecutive research 
to understand it. We know now that elec- 
tric sparks falling on a glass globe will 

enerate ozone, even inside the globe, by in- 
Toutes action. In this case some of the 
oxygen of the air in the globe was traps- 
formed into ozone, which has less bulk than 
the oxygen from which it was generated, 
hence its contraction and the ascent of the 
liquid, while the ozone is also known as 4 
very strong oxidizing and bleaching agent, 
hence the loss of blue color of the liquid 
and its change into red. 

Fig 11 of the same plate represents parts 
of the condenser of Volta, A, B, ©, D, E, 
H, and a small Leyden jar, F, G, to which 
we will refer in the short biography of the 
famous Volta in a future number, 
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The First Electric Tramway on the 
Overhead System in England. 
(From a London Correspondent.) 

The inauguration which took place on the 
29th of October of the Roundhay Electric 
Tramway, in Leeds, was an event of con- 
siderable importance in the history of elec- 
tric traction in the United Kingdom. As 
will be remembered, the Board of Trade, by 
virtue of the electric lighting acts and their 
amendments, prohibits the erection of over- 
head wires; but in special cases this 
regulation is released provided the consent of 
the local authority is first given. The 
obtaining of the permission of the latter to 
the putting up of aerial wires is rather a 
difficult matter, since the fatal accidents 
reported from the United States as due to 
electricity have, generally speaking, pre- 
judiced English and other municipalities 
against overhead wires. 

“Until last week, the only two tramways 
operated from aerial conductors on the 
European continent were in Bremen and 
Halle, Germany, the Thomson-Houston 
system being used in the former town. 
Now, however, England boasts of a line on 
this system, namely, the Roundhay Electric 
Tramway which was opened yesterday. 
Mr. W. 8. Graff Baker is the lessee, and Mr. 
I. E. Winslow is the manager. The line 
extends from the junction of Roundhay and 
Chapletown roads to the new entrance to 

toundhay Park. It wasleased to Mr. Gratf 

Baker on the 15th of May, last, for a period 
terminating 81st October of 1892, and tor 
the purpose of installing the Thomson-Hous- 
on system which had been accepted by the 
Highways and Tramways Committee of 
Leeds town council as the method most 
capable of demonstrating the practical utility 
of eleetricity as a motive power. 

The total length of tramway at present 
worked electrically is five and one-hali miles, 
comprising two miles of double line on 
Roundhay road, containing gradients of 
one in 20 for a distance of a quarter of 
a mile, and-one in 21 for a similar distance; 
and one and a half miles of single line, with 
passing places, and having a gradient of one 
in 28 for three-quarters of a mile. There is 
a soft drawn copper wire, No. 0. B. W. G., 
34 inch, laid between each pair of rails upon 
a concrete bed, forming the return to the 
dynamo terminals. This return wire is 
joined twice to each rail by short lengths of 
No. 7 B. W. G. soft drawn copper wire. 
[hese lengths pass through drillea holes in 
the web of the rails and are securely keyed 
in place by small, channel pins. 

lhe current is conveyed to the overhead 
line and to the motors upon the cars by a 
No. 0 B. W. G. hard drawn copper troliey 
wire. This wire is supported over the 
center of the track by means of insulators 
attached to span wires extending from 
standards placed on the curbing of the 
footpath. The span wires are No. 5 B. W. 
G. galvanized steel wires, securely fastened 
to insulators at the top of the standards. 
These are formed of three lengths ot mild 
steel tubes, fitted into each other, and stand- 
ing six feet ina concrete foundation. ‘The 
height of the posts above the ground level 
is 214 feet, and the diameter at the base is 
six inches, and at the top four inches. There 
are three feeders to the overhead line carried 
on brackets placed on the standards, 

The power station is situated next to the 
car depot, near Bockett street. It is 85 feet 
long by 36 feet wide, and comprises a boiler 
room, engine and dynamo room, workshop 
and store room. The boiler is of the Bab- 
cock & Wilcox type and of 192 horse-power. 
It is fitted with feed-water heater, mechani- 
cal stoker, etc. Space is available for the 
erection of a second boiler if required. The 
engine room is divided from the boiler room 
bya brick partition wall, and contains a 
McIntosh & Seymour single cylinder high 
speed engine belted to a Thomson-Houston 
dynamo of 80 horse-power. The engine 
works at 100 pounds pressure and runs at 
200 revolutions. The dynamo has an out- 
put of 206 amperes at 800 volts. A second 
dynamo of the same power is also installed. 
The switchboard, which is arranged on one 
side of the engine room, is fitted with two 
Thomson-Houston ammeters, two auto- 
matic circuit breakers, one Western volt- 
meter and the necessary switches, rheostats, 
etc, 

The car depot contains four tracks, with 
accommodation for 12 cars. A pit, 30 feet 
by 40 feet, allows of inspection or cleaning 
of four cars simultaneously. The present 
equipment consists of six cars of elegant 
design and finish, and made by Messrs. John 
Stephenson & Company, Limited, of New 
York. These cars are each fitted with two 
Single reduction Thomson-Houston motors 
of 15 horse-power each, geared to either axle. 
The motors are series, wound and coupled 
in parallel, They are suspended directly on 
the axle and geared with cut steel gearing. 
lhe ratio of reduction in the speed is about 
4%; tol. The gears runinoil. The total 
Weight of a fully equipped car, without 
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passengers, issix tons. The cars have no 
imperial, are built to carry 22 persons, and 
are lighted by 5incandescent lamps. The 
trolley bar, which is mounted on the top of 
each car, is a strongly built rod upon a uni- 
versal joint, and is actuated by springs tend- 
ing to keep it in a perpendicular position. 
This ‘trolley bar carries at its upper end a 
small grooved gun metal trolley wheel, 
which runs against the under side of the 
trolley wire und collects from it the current. 


P.. xxx. 


rection. The opening ceremony attracted 
many thousand people to see the running of 
the cars. The results of their working will 
be eagerly looked forward to. If the line 
is successful, from both an operating and 
commercial standpoint, an impetus will 
thereby be imparted to the overhead system 
in this country. Those who were present 
at the ceremony will not soon forget that 
interesting event. A.W. 
London, October 30, 1891. 























PLATE H.—REPRODUCED FROM DRSAGULIER’S ‘‘ EXPERIMENTAL PHILOsopHy,” LONDON, 
1740. Fic. 1 1s THE Arr Pump with RoTatrory ATTACHMENT FOR REDUCING 
FRICTION INSIDE THE BELL JAR OOOO, PLACED IN THE FRAME AB, AB, ON 
ToP oF DovusLE-CYLINDER AtR Pump, AND BRACED TO THE SCAFFOLDING, 
WiTH STEPS AND REVOLVING WHEEL ON Top. 


This is conveyed by wires to the motors 
through the wheels of the cars to the rails 
and return wire to the dynamo at the gener- 
ating station. The regulation of the cur- 
rent is effected by a rheostat placed under 
the control of the driver. 

On the day of inauguration the Leeds 
municipality, representatives of other local 
authorities, tramway directors and others, 
were conveyed over the whole length of the 
line in the six cars, running simultaneously. 


New Insulated Wire. 


The Bridgeport Brass Company, of 
Bridgeport, Conn., reports a very material 
improvement in business and the company is 
now contemplating extensive alterations in 
its insulated wire department, and will soon 
have samples of wire for motor, railway and 
electric light circles of a very high giade. 
This company has recently published the 
third edition of its valuable book of wire 
tables for the use of electricians, engineers 
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Puiate K.—REPRODUCED FROM ‘‘ DESCRIPTION ET USAGE D’UN CABINET DE Puys- 
IQUE EXPERIMENTALE,” PER M. S1GAUD DE LA Fonp, Parts, 1764, ILLUSTRAT- 
ING, VARIOUS APPARATUS FOR PRODUCING VARIOUS ELECTRIC PHENOMENA IN 


VACUO. 


A slight hitch occurred, though only due 
to the stoppage of the engine, but after this 
had been remedied the working of the cars 
was satisfactory. The speed is eight miles 
an hour. When starting on a gradient, a 
little sparking was noticeable, both between 
the rails and the wheels, and between the 
trolley wheel and the trolley wire, but this 
is no disadvantage. When a car arrives at 
one of the termini. the trolley bar, by means 
of along cord, is slewed round, so as to 
enable the car to be run in the opposite di- 


and construction companies. This popular 
little work, prepared and revised by Mr. H. 
D, Stanley, will be sent free to all who for- 
ward their addressto the company at Bridge- 
port, or to the New York office at 19 Murray 
street. 





The Western Union telegraph offices at 
Galveston, Tex., were burned out Novem- 
ber 3. The loss was about $2,000 with no 
insurance. Temporary offices were imme- 
diately established and press wires equipped, 
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—— The capital stock of the Rochester, 
N. Y., Electric Light Company bas been 
increased from $100,000 to $250,000. 


—— The Citizens’ Electric Light and 
Power Compaby, of Houston, Tex., has in- 
creased its capital from $150,000 to $200,000. 


—— Anewelectric light plant will shortly 
be built at South Pittsburgh. The proposed 
company will spend $1,250,000, and will be 
ready for work before next April. It will 
bid for city lighting. 


—— At a meeting of the Long Island 
City board of aldermen last week the rules 
were suspended and the privilege granted to 
the Long Island City Illuminating Company 
to erect the necessary poles and string 
wires forthe purpose of conducting and 
distributing electricity in the city. 


— Gardner & Davidson, electrical 
engineers, have been granted a franchise 
for electric lighting at Healdsburg, Cal. 
They will put in both are and incandescent 
lights. They have made applications for 
franchises in eight other towns of 2,000 
or more in population in California. 


The National Electric Manufactur- 
ing and Construction Company, of New 
York, has just closed a contract for lighting 
Oyster Bay, Glen Cove and Sea Cliff, N. Y. 
The company is incorporated under the name 
of the Queens County Light and Power 
Company. Theincorporators and directors 
for one year are: Horace Ironmonger, W. 
A. Vail and Z. Latshaw. 


—— Mayor Washburne and City Electri- 
cian Barrett, of Chicago, are considering an 
important change in municipal methods of 
dealing with the problem of street lighting, 
and under their direction Assistant Corpo- 
ration Counsel Chetlain is drafting an ordi- 
nance for the establishment of a new de- 
partment of the city government, the head 
of which shall have charge of the street 
lighting in its entirety, whether by elec- 
tricity, gas or oil. 





— The Minneapolis city inspector of 
electric lights, W. E. J. Deming, makes the 
statement that Minneapolis is adding to her 
incandescent electric equipment at the rate 
of 1,200 lights per month, and that arc 
lamps for four and five months past have 
been going in at the rate of about 25 per 
month. These figures are reliable, for they 
cover Mr. Deming’s work of inspection. 
Incandescent lamps are being placed in the 
residence sections of the city at the rate of 
100 a month, and in addition to this houses 
are being wired into which lamps will not 
be put forsome time. Few new dwellings 
of any importance are being built now, 
says Mr. Deming, without electric wiring, 
and in time the electric business in Minne- 
apolis will greatly exceed its present large 
proportions. 





A New Printing and Engraving House. 

Messrs. E. E. Bartlett, artist, Theo. von 
der Lube, engraver, and Louis H. Orr, 
printer, have formed an organization to be 
known as Bartlett & Company, with large 
office and printing rooms at 21 and 23 Rose 
street, New York. Messrs. Bartlett and 
von der Luhe are well known to the readers 
of the Revrew through the high-class en- 
graving and sketching that has so often ap- 
peared in this journal bearing their name, 
and Mr. Orr has been at the head of large 
printing establishments and is an experienced 
and practical man who will round out in 


-— style this company, which, as it stands, 
composed of a peculiarly strong trio, rep- 
resenting the three branches of designing, 
ering and printing—three branches that 
fit so well together. The Review extends 
its best wishes to the new company, and 
thinks every member of it is to be felicitated 
over its formation, 
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Ancient and Modern Electroliers. 





DEVELOPMENT OF INCANDESCENT ELECTRIC 
LIGHTING FIXTURES, 





Progress in designing and manufacturing 
incandescent electric lighting fixtures has 
been coincident with the development of the 
incandescent lamp, the dynamo and methods 
of distribution. 

At the present time a great deal of talent 
and money is expended upon the produc- 
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Fie. 1.—THe First ELectTrouier. 


tion of artistic designs for electroliers, chan- 
deliers, wall brackets and single lights for 
interior work, and beacons, newel lights and 
standards for outdoor illumination, at the 
entrances of buildings and simila: places. 
Architects often require exclusive and 
unique designs for handsome residences and 
public buildings. The demand has become 
such that the designing of electric lighting 
fixtures has developed into an art. 
Naturally, the only models electrical en- 
gineers had in the early days were gas fix- 
tures. For along time these models were 


followed, but it is noticeable now that the’ 


old forms are becoming obsolete and innv- 
vations may be constantly observed. The 
muin effort of the pioneers of electric light- 
ing seems to have been to arrange incandes- 
cent lamps to burn hanging downwards, a 
feat which could not, of course, be accom- 
plished with gas jets. It has been said that 
the fact that the incandescent lamp would 
give light in any position had much to do 
with its successful introduction. 

In this connection our illustration, Fig. 1, 
of the first electrolier will be of interest. 
This was a gas fixture purchased from 
Mitchell, Vance & Company, of New York, 
in 1880. It was taken to the residence of 
Mr. Francis R, Upton, at Menlo Park, N. J., 
and wired there. Each of the six arms had 
attached to it at its outer end a cross-bar 
from each end of which depended an incan- 
descent lamp. The flexible wires, red for 
positive and blue for negative, were wound 
about the exterior of the fixture. In the 
light of modern times, this is certainly a 
crude affair, but like all first efforts, it is of 
great importance. Mr. Upton, presented 
this historic electrolier to Mr. Luther Stier- 
inger, whose property it now is. Mr. 
Stieringer iutends to place it with his large 
collection of early electrical appliances as 
soon as @ suitable place can be provided 
for their permanent preservation and ex- 
hibition. 

Neglecting the various steps of progress 
made-since the installation of the first elec- 
trolier at Mr. Upton’s residence, we pro- 
ceed directly to the latest results accom- 
plished in fixture designing, and shown in 
Figs. 2, 3,4 and 5. In these artistic pro- 
ductions liberal use is made of cut and 
frosted glass, brass, copper, hammered iron 
and silver. The lamps, it will be noticed, 
are set to burn at various angles in the 
different fixtures. 
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New York is famous for its handsome 
office buildings, and the architects have 
made free use of electric lighting fixtures 
and effects to set off their work. The illus- 
tration, Fig. 6, is presented as an example 
of a standard light atthe entrance of a 
building. A carved and polished granite 
column, perhaps eight feet high, supports 
a handsomely carved capital, upon which 
rests the glass globe covering the incandes- 
cent lamps within. This globe is com- 
pletely surrounded by a network of black 
hammered iron arranged in curving pat- 
terns. 

An elaborate interior lighting effect is 
shown in Fig. 7. 

The illustration is from a photograph of 
the interior of the reading reom of the 
Terminus Hotel at the Paris end of the West 
of France Railway. It is one of the finest 
examples of the extreme elegance of interior 
fittings brought about by the use of theelec- 
tric light. A few of the beautiful cut glass, 
cast, or sand blasted globes now extensively 
used in Paris are shown here. The clear 
glass bell-shades are generally cast with 
stris of greenish-opalescent film 
at the apex of the cones. 

Many of our readers may have 
seen or will yet see, these fittings, 
since they are in the station at 
Paris where all travelers via 
Havre arrive. In any case, the 
following may be of interest: 

There are two heavy lustres, 
each one with three arc lamps 
of six amperes. Six other lus- 
tres have five incandescent lamps each 
(16-candle), and at the sides there are 16 
five-lamp appliques of 16 candles each. 

When first installed current was derived 
from a plant under the hotel] itself, but many 
sea-tired travelers were reminded of the 
thumping of marine engines. So the engines 
are now located underneath the main stair- 
cases of the station. The first is a quick 
speed vertical of about 80 horse-power, by 
Garnier, with Edison dynamo. There are 
also two horizontal engines of ordinary 


compound type by the company of Tives 
Lille, each of 100 horse-power, running by 
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Fie. 3.—A Unique CoMBINATION WALL 
BRACKET. 


intermediary counter pulleys two other 
dynamos of the ordinary Edison type. Two 
of these machines serve the whole lighting 
of the hotel. The vertical engine is a 
reserve. 
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The new electric light station of the 
Citizens’ Gas Company, at Willimantic, 
Conn., was opened with dancing and social 
festivities, Friday evening, November 13. 
Gurdon Cady, of local fame, called the 
figures of the dances, 
—-_> 








The big Thomson-Houston double-pole, 
double-throw switch used at the Carnegie 
Music Hall, New York, for reversing the 


direction of the current through the circuits, 
is operated by a block and tackle. 
switch has a capacity of 2,400 amperes. 


This 


Ohio State Tramway Association Holds 
Its Annual Meeting at Akron, Ohio. 


The tenth annual meeting of the Ohio 
State Tramway Association was held at 
Akron, Ohio, November 11. The conven- 
tion was opened by President Stewart, who 
read his annual address, of which the fol- 
lowing is an abstract: 

Gentlemen of the Ohio State Tramway Asso- 
ciation: 

At our meeting last year in Columbus it 
was decided that, as meetings had been held 
in all the larger cities of the State, that some 
one of the many smaller cities which were 
making rapid strides in the advancement of 
its street railroad accommodations and pop- 
ulation, one following the other in the order 
I have named, should be visited by us, and 
here as in larger cities the population de- 
pends upon the transportation by its street 
railroads, But Akron, nor Akron people 
need no eulogy at my hands. 1 am told that 
they some time since assented to uncondi- 





Fie. 2.—AN ARTISTIC WALL LigHT—ONE 
OF THE Ep1son Co.’s LATEST DESIGNS. . 


tioval surrender as the inevitable when 
street railroad men show up, and that on 
this occasion they have thrown the latch- 
string out and hold ‘‘ hands up.” 1 have, 
however, attempted to allay their anxiety by 
assuring them that the Association was 
pledged simply and solely to the promulga- 
tion of the idea of the ‘‘ greatest good to the 
greatest number,” and not, as perhaps many 
suppose, by oath or obligation, to the anni- 
hilation of some of the oldest industries on 
the face of the earth by the substitution of 
electric generators for hay and grain con- 
sumers. While we must acknowledge that 
most of our membership during the past 
year appears to have had an unusual ‘* fel- 
low feeling” for electrical promotion, it is 
not to be taken as an indication of conspir- 
acy against the *‘ Farmer’s Alliance.” 

During the last year we haye added several 
pew companies to our Hist of 
members and now nearly all of 
the street railroads of the State 
are connected with the Associa- 
tion. A kind Providence has so 
favored us that we have to report 
no diminution in our ranks, and 
‘fall are present or accounted 
for” 

It has been the custom here- 
tofore at our annual gatherings 
to have papers submitted only by 
our members. From this stereo- 
typed method 1 have taken the liberty of 
departing, and you will be iustructively en- 


tertained by several gentlemen who have . 


kindly consented to submit their practical 
ideas on matters of great interest to us all. 

At our last meeting I called your atten- 
tion to matters of legislation then, as now, 
pending. I much desire at this time to 
thoroughly impress upon you the import- 
ance of co-operation in the support of all 
legislation calculated to enhance the inter- 
ests represented by us. 

Franchises—that much misunderstood 
and abused word—might as well be dropped 
from the vocabulary, and plainer ‘‘ con- 
tract” substituted. The change might dis- 
abuse the public mind, which now appears 
to cherish the idea that when a contract is 
made and it appears christened in the name 
of franchise, that every symptom of a large 
sized wolf in sheep’s clothing is contained 
therein. 

The value of the bonds of street railroads 
should not be less than that of cities in 
which they are located; often they are the 
more desirable of the two, for the reason 
that private management develops greater 
business judgment, while the increased debt 
and liability of State and municipal manage- 
ment do not commend its business mite. 
I congratulate the members of this Associa- 
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tion that to-day witnesses a remarkable 
progress in the methods and systems for 
propulsion of street cars, the initiative step 
toward which was taken within the borders 
of this State but a very few yearsago. The 
daily progress in this direction is, indeed 
phenomenal, and our people are unhesitat. 
ingly acquiescing in and adopting al) ad- 
vanced theories and ideas, this showing con- 
clusively that capital stands forth ever re ady 
as a golden reward for brain energy and de- 
votion. In passing I cannot omit mention. 
ing the valuable service rendered this Asso- 
ciation by its secretary and treasurer, Mr. 
J.B. Hanna, whose activity and devotion 
has, during al] these years, added so much 
to its success. Gentlemen of the Associa- 
tion, may you gather knowledge and wisdom 
from your associates and co-laborers here 
assembled; may the interchange of thought 
and inquiry prove a source of mutual ad- 
vantage, and may you each, as you depart 
to your various fields of labor, carry with 
you the kind remembrance of these annual 
gatherings and the satisfaction that they 
have proven beneficial and instructive. 

Mr. F. B. Brownell, of the Brownell Car 
Company, St. Louis, next presented a paper 
on ‘‘ Street Cars: Points on their Construe- 
tion and Care.” 

He said there were three important points 
to be considered in the construction of cars; 
Design, material and workmanship. The 
main objectin the design is to secure the 
greatest strength with the lowest weight, 
symmetry and form, after durability and 
strength. It is well for managers to put 
themselves in the places of would-be pass- 
engers in buying and taking care of cars. 
They should be bright and attractive in ap- 
pearance, cheerful and with the greatest 
comfort to all. Safety in accidents is a 
great point, and whatever you can get in 
and out of the quickest will have the least 
number of accidents. A car may be nicely 
painted and no defects be visible, yet it 
does not follow that defects do not exist. 
The vital points are all covered up, so if 
one buys from outward show he is often 
badly deceived. The best test to be applied 
is that of the jewelers: Who is the maker ? 
After the first few weeks managers often 
neglect and allow cars torun down. They 
should remember if new cars are necessary 
at first they are necessary afterwards. 

At the afternoon session, immediately 
after the call to order by President Stewart, 
the committee on nominations, through its 


chairman, Dr. A. Everett, of Cleveland, 
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rendered its report. The same officers were 
retained and Zanesville was named as the 
place of the next meeting, and the second 
Wednesday in November, 1892, as the time. 
The report was adopted by the Association. 
The officers are as follows: President, John 
N. Stewart, of Cleveland; vice-president, 
John Harris, of Cincinnati; secretary and 
treasurer, J. B. Hanna, of Cleveland; cbair- 
man of executive committee, E. A. Stewart. 

Representatives of the various electrical 
and manufacturing companies then pre- 
sented the merits of theirapparatus. Frank 
A. Rogers, of the Short Electric Railway 
Company, of Cleveland, explained some 
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technical points about his company’s motor 
and put himself before the Association to 
answer questions concerning the system. 
w. 8. Elliott, of the Edison Company, 
spoke of their motor. The last year was 
an era of motor construction and simplicity 
had been sought after. The Edison motor 
attained the end desired, he thought. 

Cc. A. Benton, of the Detroit Electrical 
Works, represented, he said, a new concern 
comparatively, yet their single motor was 
decidedly the best thing on the market, in 
his opinion. 8. 8. Leonard, of the Hill 
Clutch Works, spoke of the necessity of 
building power plants to conveniently ac- 
ommodate the machinery and of arranging 
the generators so that they could be run by 
ny engine or cut off at will without stop- 
jing the motive power. His company could 
produce these results. 

Garson Myers’ company, tbe Calorific Ven- 
ilating Heater Company, of Chicago, had 
»und a method of heating cars in as perfect 
, manner as possible. F. H. Strieby ex- 
lained the merits of the Thomson-Houston 

tor. 

very enjoyable and largely attended 
juet was held in the evening. 





NOTES OF THE CONVENTION. 

M. J. Bulkley represented the ELecrRIcaL 
L\EVIEW. 

j. A. Hanna was present iu the interests 
f the J. G. Brill Company. 

Dan. Coolidge, the popular representative 
the Johnson Rail Company, Johnstown, 
i., Was, as usual, present. 

The Calorific Heater Company, of Chicago, 
is represented by Mr. G. Myers, and had 
1 exhibit one of their street car heaters. 
The Electrical Supply Company, of 
hicago, represented by Mr. Wells Goodhue, 
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was present, and was assisted in the enter- 
tainment of delegates by F. H. Strieby, 
engineer of the above company. 

The Electric Merchandise Company, Chi- 
cago, were to the front as usual and ex- 


Fie. 5.—A Mopern Eptson ELECTROLIER. 
bibited a line of their well-known line de- 
vices, among which was the popular Chicago 
clamp, and were ably represented by Mr. D. 
B. Dean. 

Among those attending the Convention 
were: 
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Co., Cincinnati; W. 8. Elliott, Edison Gen- 
eral Electric Co., Chicago; W. E. Boughton, 
Johnson Co., Cincinnati; H. A. Dorner, 
Dorner & Dutton, Cleveland; 8. 8. Leonard, 
Hill Clutch Works, Cleveland; Eldredge 
Packer, Rochester Car Wheel Co., New 
York; N. H. Byam, Chas. Munson Belting 
Co., Pittsburgh; Wells Goodhue, Electrical 
Supply Co., Chicago; E. J. Carter, Fre- 
mont; F. B. Brownell, Brownell Car Co., 
St. Louis; M. Siersdorfer, Post & Co., Cin- 
cinnati; John N. Stewart, Cleveland; Will. 
Christy, Akron; Alex. H. Lewis, Thomson- 
Houston Electric Co., Cincinnati; Frank A. 
Rogers, Short Electric Railway Co., Cleve- 
land; John Harris, Cincinnati; Clark Rude, 
Mansfield ; Reid Carpenter, Mansfield; A. 
D. Rogers, Columbus; C. A. Benton, De- 
troit Electrical Works, Detroit; H. W. Lit- 
tell, Cincinnati; Horace E. 
Andrews. Cleveland; J. E. 
Metlin, Akron; J. B. Hanna, 
ee Dr. Everett, Cleve- 
land. 





_>- —— 


German Gas and Electric 
Light Statistics. 





BY CLARENCE FELDMANN. 





Under the title of ‘‘ How 
shall we Build our Central 
Stations?” Herr Friedrich 
Ross, director of the Helios 
Company, of Ehrenfeld, has 
published a pamphlet written 
especially for municipal au- 
thorities. The author statesin 
the preface that he is a par- 
tisan of the alternate current transformer 
system, and then gives some details of a few 
German central stations working with accu- 
mulators, from which I extract the follow- 
ing: Thecentral station of Barmen delivered 
to the mains from May 1, 1890, till the 
tenth of the same month, 1,771,658 watt 
hours, the total output of the dynamos be- 
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exhibited a few of the street railway special- 
ties handled by this well-known house. 

Post & Company, of Cincinnati, were rep- 
resented by Mr. N. Siersdorfer, secretary of 
the company. He exhibited a very neat line 
of street railroad and electrical specialties. 

Mr. Alex. Lewis, representing the Central 
Thomson-Houston Company, of Cincinnati, 


H. B. Morgan, Munson Beltiug Co., Chi- 
cago; Dwight B. Dean, Electric Merchan- 
dise Co., Chicago; Merwin J. Bulkley, 
ELxectricaL RkviEw, Chicago; Daniel 
Coolidge, The Johnson Co., Johnstown, 
Pa.; F. A. ogg Akron ; F. B. Wag- 
ner, Cleveland; W. W. Hazard, Cleveland; 


Garson Myers, Calorific Ventilating Heater 
Co., Chi 
Chicago; 


; J. A. Hanna, J. G. Brill Co., 
. H. Strieby, Thomson-Houston 


ing 2,681,970 watt hours. The charge of 
the accumulators was 1,759,731 watt hours, 
and their discharge, 547,356. giving a mean 
efficiency of 87 per cent. Shortly after- 
wards the battery had to be reconstructed 
on account of buckling of the plates. From 
September 20 to 28, 1890, the efficiency 
amounted to 55.8 per cent., the total output 
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of the dynamos being 3,769 kilowatt hours, 
and the consumption in the network 2,985 
kilowatt hours, the accumulator charge 
1,784 kilowatt hours, and the discharge 
996.5 kilowatt hours. Similarly the mean 
efficiency of the central station of Daim- 
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stadt was 38.6 per cent. in 1889 and 55.9 per 
cent. in 1890, after the accumulators had 
been reconstructed towards the end of Au- 
gust, 1889. 

All central stations working with accu- 
mulators have been planned on the assump- 
tion of arather low number of hours of 
daily maximum consumption; and the 
author asseris that such statements are 
erroneous, or are so in most cases. He 
shows from the gaswork statistics of 24 of 
the largest German gasworks that the gas 
supply for heating and power purposes 
amounts to only 64¢ per cent. of the total 
output, and that for 16 other gasworks the 
hours of heavy consumption were, on an 
average, 8.7. Another table contains the 
maximum consumption in one day, and in 
one hour of this day, for several electric 
stations, and shows the quotient of these two 
quantities, which gives the hours of maxi- 
mum load: Berlin, 8.8; Barmen, 6.9; Elber- 
feld, 5.6; Hamburg, 8.2. 

Some interesting details of the Diisseldorf 
station are then given. It is stated, among 
other things, that in Darmstadt the total 
length of gas main is about 116 kilometres 
for, approximately, 35,000 gas lights, or 3.3 
metres of main per gas burner, correspond- 
ing to one 16 candle-power iamp. The 
electric network is planned with about 32 
kilometres of mains for about 20,000 sixteen 
candie-power lamps, or with 1.6 metres of 
mains per lamp. For the central stations 
of Darmstadt and Elberfeld, Herr Ross gives 
the cost of current production per 16 candle- 
power lamp hour as 2.45 and 1.33 pfennigs 
(one pfennig = .12d.) respectively, the an- 
nual cost per lamp being 3.55 marks in 
Darmstadt and 4.8 marks in Elberfeld. For 
these two stations the maximum consump- 
tion is nearly equal, but the average annual 
number of lamp hours is 289 in Darmstadt 


and 730 in Elberfeld. 

In the last table are given some average 
values for the annual lamp hours, the length 
of main per light, and the ratio of daily 
maxima to total lamps installed, all calcu- 
lated from the statistics of 35 gasworks of 
various sizes; these three numbers varying 
from 1,610 to 1,270 hours; 2.49 to 4.4 metres, 
and 50 to 57 per cent.—London Electrician, 





An operator in Portland, Oregon, re- 
lates an experience on the longest land 
circuit, probably, ever operated. The 


wires on the Southern Pacific went down, 


and early in the evening all communica- 
tions east of Omaha were shut off, but the 
Northern Pacific wires were connected, and 
Associated Press dispatches from the East 
were sent to Chicago, and thence to St. Paul, 
Helena, Portland, Seattle, Tacoma, San 
Francisco, Sacramento and Los Angels. 
The dispatches were repeated at relays auto- 
matically. The circuit extended from the 
extreme North to the extreme South, and 
from the Atlantic to the Pacific. 
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How to Get Paying Loads for Stations. 





READ AT THE SEVENTH ANNUAL CONVEN- 
TION OF THE ASSOCIATION OF EDISON 
ILLUMINATING COMPANIES, NEW 
YORK CITy, AUGUST 12, 1891, 

BY PROF. W. D. MARKS. 





When the constructing engineer, who 
may be called the organ builder, has com- 
pleted the station, he will, if he is fond of 
his own ease and can afford it, give way to 
the general manager or engineer, who stands 
toward him in the relation of the organ 
grinder. 

The manager, if he has not had previous 
experience, soon finds that-he must combine 
with his knowledge as an engineer the 
energy of a locomotive, the activity of the 
Devil, the sleepless vigilance of Cerberus 
and the manners of a courtier. In days of 
prosperity and smooth ruaning his board of 
directors will gladly share with him the 
credit and glory of success; in fact, very 
few will hear of him at all; but let anything 
go wrong, let a break-down occur, or the 
enterprise not prove profitable, there is but 
one man to blame—the general manager. 
It is proper to say right here that this 
opinion is the result of observation and 
not of personal experience. The writer 
desires to express his grateful appreciation 
of the uniform courtesy and assistance he 
has received from his own board of direct- 
ors, who have patiently waited for two and 
a half years for a dividend now fairly in 
sight for the first time. But this is, unfor- 
tunately, not generally the case. 

Those of you who are familiar with the 
history of central stations know how fre- 
quently your kindly inquiries after the 
manager of early days is answered by ‘‘ He 
is dead,” ‘‘He is in the insane asylum” or 
‘*T don’t know where he is; he couldn’t 
make the station pay and resigned.” These 
few words form the epitaph of many an 
able manager who has bravely struggled on 
against overwhelming difficulties and be- 
come discouraged, to be succeeded by 
another and perhaps another, until the pub- 
lic, becoming acquainted with the light and 
sure of its permanency, have taken it in 
sufficient quantity to pay the running ex- 
penses of the station, after which the pro- 
gress and profits rapidly increase. The 
fortunate manager who came in at that 
period of the company’s history had but to 
look sharply after the machinery, give a 
thoroughly good light and make prompt 
collections, to give great satisfaction to a 
body of stockholders who had invested 
their money for the purpose of obtaining 
dividends, and as one of ours told me, ‘‘ are 
in this business for money.” 

The question, ‘‘ How are we to reach this 
happy condition of affairs in the briefest 
space of time ?” is proposed for discussion. 
I know that many of my hearers are doubt- 
less quite as well able to discuss it as I am, 
but they may not have had quite the same 
conditions to deal with, and [ may, therefore, 
hope to interest them in my different ex- 
periences and expedients. 

First of all, the story of the Philadelphia 
station is not a mere theory. We havea 
good paying load of 64,000 sixteens and 
only half the machinery in. The station is 
designed to carry 80,000 lights burning at 
once, and we can, when the station is com- 
pleted, wire 150,000 lights and carry them, 
basing our estimate on Philadelphia’s aver- 
age burning in the past. 

The price of gas is $1.50 per thousand, 
which is the same as three-quarters of a 
cent. per 16 candle lamp hour. We fixed 
the price at one and one-eighth cents per 
lamp hour at the start, and we ran from 
March 5 to October 1, 1889, with rather 
poor success in obtaining lighting. The 
price was the same as gas at $2.25 per thou- 
sand. We had to acknowledge that elec- 
tricity cost more than gas and that it was a 
luxury. After a few months we fixed the 
price at three-quarters of a cent per lamp 
hour, and directed our agents to say that 
our light cost just the same as gas and was 
vastly better aud more healthful. 

This change was brought about by Mr. 
Edison’s influence. I had had several con- 
versations with him, and he always advo- 
cated meeting the price of gas squarely. 


I finally laid his views before our board of 
directors and they adopted the price named 
by him. There was an immediate change. 
The simple statement, ‘‘It costs no more 
than gas,” brought many consumers to us 
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who had heretofore refused to consider the 
matter of using electricity. We dono free 
house wiring, but we at first furnished serv- 
ice, meter and lamps free of charge. We 
did this till October 15, 1890; after that we 
furnished only a meter free, and the con- 
sumer paid for service and the first installa- 
tion of lamps. We still renew lamps free 
of charge when not broken. We prefer not 
to do house wiring or to sell any particular 
make of motor. .We got out elaborate 
rules and tables for house wiring aud estab- 
lished an inspection department and insisted 
on the rules being obeyed to the letter. We 
urged upon the gas fixture men of Philadel- 
phia the establishment of wiring depart- 
ments, and we wrote to all motor firms we 
heard of, asking them to appoint agents in 
Philadelphia. 

This has resulted in the establishment of 
18 wiring firms and the appointment of 
agents for 19 motors of different types. 
We had thus obtained 32 canvassing agents, 
who made a profit if they secured custom- 
ers for us, but who did not get salaries from 
the Philadelphia company. 

We paid 15 cents premium for all lights 
secured and $1.50 per horse-power on all 
motors when the current was turned on. 

Each one of our 82 free-lance agents had 
his own circle of acquaintance and lines of 
influence. 

No injustice is done in saying that new 
things meet with twice the opposition in 
Philadelphia that they find elsewhere. But 
this body of canvassers was invincible. If 
we heard, or thought we heard, of a man 
who wanted light or power, we sent a card 
to each of the 32 firms, and before night 
that man had surrendered or left town. 
Very few escaped us. We had tin flags 
painted red and put on the end of a pointed 
iron bar, and on these was painted, ‘‘ The 
Edison Electric Lt. Co. Apply for services 
at 909 Sansom St.” At night we guarded 
our ditches by hanging lanterns on hooks 


on these flags, and in the daytime we left 
them standing without the lanterns. We 
advertised every ditch and line of con- 


ductors this way. We did not advertise 
steadily in the newspapers, but we dis- 
tributed throughout our districts thousands 
of circulars, giving all the information that 
an intending customer could possibly want. 

We had but one salaried agent as solicitor; 
he also received a commission on lamps and 
motors, and earned, I think, three or four 
thousands in addition to his salary in one 
year. 

Every form of advertising and solicitation 
paid, and paid well, but the best advertise- 
ment of all is a satisfied customer. Give a 
customer an honest 16 or 17 candles all the 
time but no more, charge him the fixed rate 
and stand by the meter record. The meters 
have proved practically correct; if they err 
at all, it is against the com pany, because of 
overloading. Our meter plates are always 
weighed in succession by two independent 
weighers, this work keeping them busy all 
the time for 1,190 consumers. 

All of the staff of emplovés are instructed 
to be uniformly polite and reticent, no mat- 
ter how unreasonable the consumer may be. 
If a bill is disputed, we test out the wiring 
for grounds or crosses and go over allof our 
meter calculations again. If there stil] ap- 
pears the slightest ground for just com- 
plaint,‘an inspector is detailed to keep a 
lamp bour record by actual count. We 
never have found our meters to overcharge 
the consumers. 

If a complaint is made of a motor bill, 
Wwe pursue a similar course, and also, by 
means of an ampere meter, test the current. 
We frequently find motors loaded to twice 
their rated capacity. If we are satisfied 
that we are correct, we notify the consumer 
that 15 days after date of bil] he will be cut 
off, and do it, and sue bim for the bill. If 
a customer does not pay his bill in 15 days, 
the chances of his doing it at all are very 
slight, and it’s no use talking to him after 
a bill gets old. 

Our general agent visits in person many 
of our consumers who have by misconcep- 
tion felt themselves aggrieved. and we find 
that a pleasant discussion and explanation 
of the matter in dispute almost invariably 
ends in a clear and cordial understanding 
with our customer. 

We try to be unfailingly just with our 
consumers, regardless of consequences to 
— and we feel now that they believe 
pus. 

We sell power to all 110 volt motors at 
lamp rates. For 220 volt motors our rate 
is seven and a half cents per horse-power 
hour. If a consumer takes more than 1,000 
horse-power hours and less than 1,500, we 
fix the price at $75 for four weeks. 

All power above 1,500 is sold at five cents 
per horse-power hour. 


CONTRACTS VS. METERS. 

The question at once arises in the minds 
of many of .my colleagues, ‘‘ Why not sell 
light, or at least power, by contract, instead 
of meters ?” 

The answer is, because in the long run it 
is less profitable, and overloads the station 
too quickly, 





You will recall how our energetic band 
of 32 canvassers was secured by taking ad- 
vantage of their desire to make money. _ 

The underlying law of ali business is 
selfish money getting or saving. ; 

Without being deliberately and intention- 
ally dishonest, nine consumers out of ten 
will fail to keep within the limitations of a 
contract for light or power; they will forget 
to turn out lights and to stop motors unless 
they are reminded of any oversight of this 
sort by the regular presentation of their 
meter bills. Making contract consumers 
pay for lamps does not seem to check them, 
they simply growl about the short life and 
price of the lamp; besides, these frequent 
small charges for lamps serve as a constant 
irritant to consumers and provoke much 
criticism of the lamps. Still the meter 
alone without any contract has its disadvan- 
tages. 

When we were furnishing lamps free of 
charge, a gentleman on Rittenhouse Square 
put 400 lights into his dwelling and paid us 
by meter bills $800, the first year $2 per 
lamp per year only, apd we had furnished 
free service, free meter and free lamps; cer- 
tainly not a profitable investment. So we 
now make all consumers guarantee us six 
cents per lamp per week and only putin a 
free meter and cut-out and renew lamps free. 
If the lamps are burned on an average more 
than six cents worth a week, a meter bill is 
rendered. This insures a minimum earning 
power for each lamp of $3.18 per year and 
does not frighten consumers away. 

It would appear from our experience as 
though light consumers were profitable in 
the following order, although no rigid 
classification is possible: 

Restaurants, gambling houses, etc., clubs 
for social purposes, hotels, newspaper and 
telegraph offices, theatres and opera houses, 
small factories and business houses, stores 
for sale of dry goods, etc., buildings used 
for offices, dwelling houses, Protestant 
cburches. 

The latter being open only on Sunday and 
a few evenings in the week, and on these 
for a few hours, should never be lit with- 
out a contract insuring the earning power 
of the lamps. The only advantage that can 
be claimed by churches is, that they burn 
light when almost every one else does not 
do so. 

At the start we heard a great deal of 
special inducements to be offered to con- 
sumers who use light and power ‘‘out of 
hours’”’—that is, before 5 and after 11 P. m. 
and on Sundays. 

With the exception of printing offices and 
churebes, there are veiy few of these con- 
sumers. 

It is certainly advantageous to get them, 
but they do not exist in lgrge numbers. 
Motors which run during the day, say, from 
7 A.M. to 6 P. M.. are advantageous as giving 
the machinery of the station a uniform load, 
but in Winter when the ligbting begins at 
4.30 Pp. m. they overlap the lighting load, 
making a maximum load occurring between 
5 and 6 Pp. M. and sometimes a very high 
= as compared with the average 
oad. 

Small factories, business houses, stores 
and buildings used for offices closing at 6 
P. M., all add largely to this maximum load 
without burning on an average more than 
one and a half hours in 24, and for this 
reason should not form too large a propor- 
tion of the station load. 

We have endeavored in every way to in- 
crease the sales of our current, and for this 
reason we have sold all supplies required by 
wiremen at eight per cent. advance on their 
net price as billed to us, thus reducing the 
cost of wiring. We believe results to have 
shown this to he a proper policy. 

We have endeavored. iy concentrating all 
our machinery into a single station of large 
capacity, to obtain great economy of run- 
ning expenses, and to enable the*employ- 
raent of the best possible men in each special 
department. 

All and every expense of running in- 
cluded, it costs us from $2.50 to $8 per 
lamp per year, and we obtain a revenue of 
about $5 per vear from each lamp. 

A subject of anxious thought to all man- 
agers is how to increase this revenue per 
lamp. 

By getting Jamps that burn long bours, is 
the answer, or by getting motors for day 
service. 

But motors do not pay as high rate for 
current as lamps, and people who burn Jigbt 
long hours will put in an isolated plant if 
they have more than a very few lamps. 

I cannot give my own views better than 
to repeat to you my letter of February 17, 
1891, addressed to our board of directors. 


PHILADELPHIA, February 17, 1891. 
To the President and the Board of Directors 
of The Edison Electric Light Company 
of Philadelphia. 

Gentlemen; Touching the matter of the 
cost and the selling price of electric light 
aud power, it seems to your engineer and 
manager that with the near approach of the 
limit of our present machivery and building 
capacity, he should lay before you bis views 


November 21, 1891 


in detail.as to the proper method of dealing 
with our consumers, which, while equita- 
ble to all, he hopes will result in increased 
daily profit to the company. 

At present, on an average, all of ourlights 
and motors are profitable to us, costing us 
about of a cent, and being sold at from 
one-half of a cent to three-quarters of a cent 
per lamp hour. Had we storage capacity 
for electricity, as has a gas works, we would 
be able to continue all and increase indefi- 
nitely until the full capacity of our feeders, 
50,000 lamps burning at once, or say 100,000 
lights wired, had been reached; as it is, we 
must stop when we reach 14,000 amperes, 
or about 30,800 sixteen candle-power lamps 
burning at once. This would appear to be 
the case when we have 67,500 lamps wired. 

While all of our lamps are profitable to 
us, as stated above, still, there being a limit 
to the number attached, there must be a 
sufficient margin of profit, on the average, 
to enable us to meet the demands for divi- 
dends, interest on and sinking fund for 
debenture bonds. We can neglect our float- 
ing indebtedness, as I am advised that there 
are enough quick assets to cover this. 

Thus we have to meet the following de- 
mands the first year: 

Sinking fund to retire debentures. . . $387,500 
5 per cent. premium on the same.... 1,875 
Interest on $300,000 at 6 per cent... 18,000 
Dividend6 per ct, on $1,000,000stock 60,000 


$117,375 
Amount cash surplus required 

NS ER a. as scie.du seston ce ne $9,781 25 
The cash surplus for January is, $12,766 69 

Thus you will see that this company is 
already on a dividend earning basis. 

As the sale of merchandise and isolated 
plants forms but a small part of the duties 
of those employés having the care of it and 
will not increase, we can neglect it as not 
forming a separate and important item. 

We have connected 55,064 sixteen candle- 
power lamps, and our gross income is $2%,- 
507.09, yielding us 51,4; cents per lamp per 
month, or 1,445 cents per lamp per day, the 
average burning of each lamp being 2,5'; 
hours. 

This gives us an average selling price of 
fods Of a cent per lamp hour. 

Then for each 16 candle-power lamp we 
have, 

Average income............1,%/5 cts.pr.day. 
‘** cost 2,55, hrs at J4%c 4% “ i 
‘* profit per lamp...... Teo 

Thus we see that we have reached a mod- 
erate dividend earning basis with an average 
profit of 43; of acent per lamp per day, 
but the risk of the business and the long de- 
lay in obtaining any return for capital in- 
vested should make us give careful thought 
to any scheme which promises to enable us 
to obtain larger dividends. 

Each director has offered to him an elab- 
orate analysis of the record of each con- 
sumer, and those that are interested can 
judge for themselves of their value. 

Assuming now that it is decided not to 
continue lights yielding less than 43, of a 
cent profit per day and thereby to raise the 
average above the present, we can construct 
the following table of prices yielding the 
same profit each day: 
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The cost of lamps is about one-seventh the 
running expense of the station and, there- 
fore, the cost of a horse-power hour is four 
and one-half cents. You are aware that we 
sell at seven and one-half cents, save in cases 
where a consumer uses more than 1,000 
horse-power hours in four weeks, in which 
case he gets his power at five cents per horse- 
power hour for the same reason and upon 
the principles which I have set forth in the 
case of lamps. 

Careful consideration of the table will con- 
vince you that there are cases of burping 
long hours in which apparently great con- 
cessions in price will result profitably to this 
company, and on the other hand, that there 
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are consumers burning short hours who 
should be charged a higher price than three- 
quarters of a cent or not be taken at all. 

For instance the Bullitt building should 
be charged one cent per lamp hour to bring 
it to the average. 

The Aldine hotel averaged a return of 

55. of a cent the first year, but this year has 
been using the light eon ang Its con- 
tract should be terminated next September, 
and no contracts taken based on the former 
gas bills in any instance. 
” Besides the greater profit of long hours, 
there are many advantages to the machinery 
apparent only to the engineer, which he will 
not state here. 

Since the special order of this board, of 
something more than a year ago, directing 
your engineer and manager to make all] con- 
tracts for light and power, he has been 
suided by the principles set forth above, but 
now feeling that perhaps you would prefer 
to have others to undertake this work, he is 
impelled by his interest. in the welfare of 
this company to enunciate them in writing 
and to beg your careful consideration of 
them before taking such action as might 
diminish the profits of this company. 

Very respectfully and truly yours, 
[Signed] Wm. D. Marks, 
Supervising Engineer and General Manager. 


itis proper to add that we have not a dozen 
cases in our 1,100 consumers in which any 
concession is made, and that we are actively 
engaged in getting rid of them, as full rate 
consumers offer themselves. 

We have had elaborate analyses of the 
value of each consumer made and know 
exactly what he is worth to us, 

{t does not properly come within our 
province in this paper to discuss economy of 
production, but I will state what are the 
principles upon which the erection of the 
Philadelphia station was based. 

Concentration of power, economy of run- 
ning expenses, simplicity of design, certainty 
and regularity of action of machinery. 

We use Armington & Sims’ single cylinder 
engines, making 220 revolutions and develop- 
ing 440 horse-power at 150 pounds of steam 
one-quarter cut off. 

They have performed very satisfactorily, 
doing all that was promised for them. 

Our dynamos are No. 60 Edisun type, 
making 400 revolutions and developing 1,000 
imperes each, They have performed to 
our entire satisfaction, giving us great com- 
fort since replacing iron bearings by phos- 
phor-bronze. They will pull .a station 
through almost any short circuit that can 
occur. 

Our underground system remains practi- 
cally perfect wherever we have used the 
Kruesi tube or the Edison system. Cables, 
whether lead covered or not, have given us 
great trouble and expense where we have 
been forced by the city authorities to pull 
them into wooden conduits. 

It is far better to bury a cable in the 
ground than to put it into a street conduit 
which is nut hermetically sealed. 

Our services are three-wire lead covered 
cables buried in the ground, and of the 
many hundreds now in I cannot recalla 
single instance of trouble from them. 

To resume, in brief, I would say: 

Put the price of light and power as low as 
you can, and thereby secure the permanency 
of your business as against competition. 

Do no free house wiring, but get others 
to do your wiring and make it profitable to 
them by offering premiums, if necessary. 

Put no free lamps in first installation but 
renew them free of charge. 

Own your own meter and service. It is 
not good policy to let the consumer own the 
service. 

Do not try to sell any particular make of 
motor, and be careful not to express any 
preference. Offer premiums to agents. 

Sell current by meter, but have a minimum 
contract price to insure earning power of 
lamps and motors. 

Above all things, always give a good light 
but not an excessive amount of it. 

Don’t talk with or write to consumers in 
a threatening way, whodon’t bey promptly. 

Stand by the meter and cut off the light. 

Be open and courteous in acknowlegment 
of errors and repair any injury unwittingly 
inflicted, regardless of consequences to 
yourself or the company. Don’t believe the 
statements of consumers until fully verified. 

At the end of the second year from the 
start we find our Phiadelphia company on a 
solid dividend paying basis. 

tn any other enterprise of equal magnitude 
this would be called a great success, 


— ><. —_—_—_——— 


The showing made by the Somerville and 
Raritan, N. J., Electric Light Company is a 
very creditable one. At a meeting of the 
stockholders, held last week, it was shown 
that the floating indebtedness had all been 
paid, their line extended to Bound Brook at 
a heavy expenditure, and it was estimated 
that the stock would pay a handsome divi- 
dend in the future, The old board was 
re-elected, 


The International Congress of Elec- 
tricians at Frankfort. 





REPORT OF THE COMMITTEE SENT TO 
FRANKFORT BY THE AMERICAN 
INSTITUTE OF ELECTRICAL 
ENGINEERS. 





The following is an abstract of the report 
rendered by the committee of the American 
Institute of Electrical Engincers: 


To the Council of the American Institute of 

Electrical Engineers: 

GENTLEMEN: As chairman of your delega- 
tion to the International Congress of Elec- 
tricians, held at Frankfort-on-the-Main, 
Germany, September 7 to 12,1891, I beg leave 
to submit the following report: 

Of the members of jour delegation the 
following were present during the whole 
session of the congress, viz.: Mr. L. Gut- 
mann, Professor Heinrich, Mr. Carl Hering 
and Professor Nichols. The only member 
not present was Mr. Tesla, whose unavoid- 
able absence is to be regretted very much. 

Your delegates had received no definite 
directions regarding matters to be brought 
before the congress, the choice of which 
was, therefore, leftentirely to them. They 
concluded to bring up two or three matters 
which bad occupied the attention of the 
Institute, namely, the adoption of the name 
‘* henry ” and a normal! value for the resist- 

_ ance of copper and, in addition, suggest the 
adoption of a practical unit of magnetism. 

The substance of our propositions, as duly 
announced on the printed programmes, was 
as follows: 

1. That the American Institute of Elec- 
trical Engineers had adopted the name 
‘*henry ” for the name of the practical unit 
of induction and that we propose that this 
congress formally adopt the name. This 
was followed by an explanation of the value 
of this unit, why this name was preferred 
to the word ‘‘ quadrant,” and why it was 
named after Professor Henry. 

2. That this congress ought to adopt a 
name and value for a practical unit of the 
intensity of magnetism. To open a discus- 
sion we proposed the name ‘* gauss” and a 
value of 1,000 per square centimetres, or 10* 
absolute units. 

3. That it would be desirable to adopta 
normal value for the resistance of copper to 
facilitate relative comparisons for commer- 
cial purposes. To this we added that we 
wished merely to agitate this question here 
in order that any preliminary tests to deter- 
mine sucha value may be made between 
now and the next congress, so as to facilitate 
its adoption at that congress. 

4. The announcement closed with an in- 
vitation to the members of this congress, on 
the part of the American Institute of Elec- 
trical Engineers, to participate in the next 
Intervational. Congress, to be held under 
the auspices of this Institute, in Chicago, 
in 1893 (at that time your delegates were 
not informed that this coming congress was 
in the hands of a committee of the World’s 
Fair). 

There were other matters which your dele- 
=e might have added, but it was thought 

st under the circumstances to limit our- 
selves to only the most important. 

Seeing that there were decided differences 
of opinion among some of the prominent 
foreign members of the congress as to 
whether the most important magnetic unit 
to be named was the unit of intensify or one 
of quantity (flux), the chairman of the dele- 
gation added the suggestion that both be 
named, and proposed the name ‘‘ weber” 
for the latter. 

When the consideration «f our proposi- 
tion came up at the general session, it was 
referred—together with the proposition of 
Mr. Hospitalier to establish a uniform in- 
ternational system of notation and conven- 
tional signs and symbols—to a special com- 
mittee to report at the next general session. 
This committee was appointed by the chair 
and consisted of Professor Ferraris, chair- 
man; Mr. Hering, secretary, and a list of 
members, of which the following were pres- 
ent at the meetings: Braun. Grawinkel, W. 
Kohlrausch, Loewenhertz, Strecker. Uppen- 
born (Germany); Ayrton, Preece, Silvanus 
Thompson (England); Ferraris, Roiti (Italy); 
Hering, Nichols (United States); Hospita- 
lier (France); Weber (Switzerland). 

The programme of the con provided 
for almost every hour, so that there was 
only very little time left (two meetings of 
an hour each) for the meetings of this 
committee. Mr. Hospitalier’s proposi- 


tion occupied almost the whole time at 
these meetings, leaving only a very short 
time. for the consideration of our proposi- 
tions. The English members appeared to 
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favor the adoption of the name ‘‘ henry,” 
Mr. Preece saying that he had received in- 
structions from the Royal Society to advo- 
cate its adoption. The German, French 
and Swiss members opposed it on various 
grounds. Some thought it conflicted with 


_the already adopted name, “ quadrant”; 


others thought it ought to be ‘‘ Franklin ”; 
others ‘‘ Neumann,” and some did not ac- 
knowledge the work of Professor Henry in 
this field. Quite a number had never heard 
of its adoption by this Institute. The names 
Gauss and -Weber for the magnetic units 
appeared to meet with genera) approval. 
The disagreement was as to what numerical 
values should be. It appeared to be pre- 
ferred to make them both 10° absolute units. 
The matter of the normal resistance of cop- 
per did not come up at all for want of time. 

It was suggested that these subjects were 
too important to be considered hastily dur- 
ing the few minutes which were left for this 
meeting. It was thought better not to do 
anything than to do something which might 
afterwards be regretted. For these reasons, 
and seeing that this committee (for want of 
time for preparation) was entirely unpre- 
pared to discuss the subjects, our proposi- 
tions were withdrawn. Had there been 
sufficient time for proper consideration, I 
think there is little doubt that our proposi- 
tions would all have been adopted, except 
that of the normal resistance for copper, 
which number the Germans have no use for, 
because they usually express the quality of 
copper by the conductivity of a unit of length 
and cross-section. 

Although our propositions were not 
adopted, chiefly on account of lack of time, 
the effect of our making them has prepared 
the way for their adoption at the next con- 
gress. I would suggest that the Institute 
profit by this experience, and that, as the 
leading American electrical society, it ought 
to take the lead in the matter of establishing 
and naming practical maguetic units and 
other similar international matters, by con- 
sidering the subject now at their meetings, 
making propositions, publishing them in 
domestic and foreign journals, inviting the 
aid and criticism of foreign electricians and 
societies, and in this way prepare for their 
final settlement at the next congress. A 
congress is hardly the place to start a dis- 
cussion on such matters, it is the place to 
finally settle a discussion which should pre- 
cede it in the societies and journals of the 
leading nations. 

In this connection I would call the atten- 
tion of the Institute to the important matter 
of a universal and international system of 
notation and electrical symbols. This sub- 
ject was very ably discussed in a paper read 
before the congress by Mr. Hospitalier, who 
has for years given the subject much atten- 
tion and has formulated a complete system, 

arts of which were adopted at this congress. 
The committee named above were instructed 
by the congress to discuss the subject be- 
tween now and the next congress and bring 
it to the notice of the public through the 
journals, so as to facilitate the adoption of 
some such system at the next congress. I 
would suggest that this Institute take up 
the matter in this country and that it take a 
leading part in soliciting opinions and criti- 
cisms from others; also, that this be done 
as soon as possible, as the question of an 
international system will not be an easy one 
to settle. 

It is in place here to call the attention of 
this Institute, as a promoter of the next 
international congress, to ove of the faults 
of this congress. There appears to have 
been no preparation made for international 
business; besides the social part of the pro- 
gramme, which was very creditably arrang<d 
and was highly enjoyable, there was nothing 
else but the reading of papers, and of these 
a number were of such a character that it 
would have been better to have read them 
by title, or at least, at special meetings 
designed for such papers. It would have 
been better if all papers had been passed 
upon beforehand by a competent com- 
mittee and classed by them, preference 
being given in time and place on the pro- 
gramme in accordance with their merits 
and general interest. A congress which 
people visit from all parts of the world is 
hardly the place to spend much time ina 
lengthy description of a new piece of ap- 
paratus, a proposed invention, priority of 
inventions, etc. 

Tn conclusion, 1 wish to add that the high 
standing of the Institute in Germany was 
shown by the great kindness and courtesy 
extended to your delegates. There was 
nothing left undone by the managing cc m- 
mittee to show their appreciation of the high 
standing of the Institute and to recognize 
the part it took by sending a delegation to 
the congress. The Institute will receive a 
copy of the proceedings when published. 
It was also presented with a photograph of 
the original of a very interesting letter of 
the year 1830, by Gauss, describing what 
was one of the first electric telegraphs in 
actual use. Respectfully yours, 

Car. Herne, 
Chairman of Delegation, 


, Philadelphia, October, 1891. 





187 


OUR LONDON LETTER. 


Beacons.—The town council have decided 
for the formation of an electric railway to 
the Beacons, with three stations in addi- 
tion to the terminus. 

Berly’s Directory.—The copyright of this 
well known electrical directory has been 
purchased by Messrs. Alabaster, Gatehouse & 
Company, and for the future will be issued 
from the office of the Electrical Review, Mr. J. 
F. Chase, who has been editor and manager 
of this publication for several years past, 
will continue his connection. 

Waterloo and Mansion House Electric Sub- 
way.—An electric subway is now being 
proposed and an order applied for by the 
Southwestern Railway Company for con- 
necting Waterloo station with the Mansion 
House at an estimated cost of half a million 
pounds. The subway would be animmense 
boon to city men, as the time occupied be- 
tween the two termini would only be four 
minutes, 

Dublin.—The new central station of 
Messrs. Hammond is situated in the Irish 
Fleet street. The system adopted is similar 
to that in use at the Kensington house-to- 
house station. The mains comprise those 
for street arc lighting in which there will be 
a pressure of 3,000 volts, and those for pri- 
vate consumers at 2,000 volts. For the low 
tension current Lowrie Hall 100 volt trans- 
formers will be used. Lighting is expected 
to commence before the end of the year. 

The City and South London Railway.— 
Owing to the enormous increase in the 
morning and evening traffic of the electric 
railway, it has now been decided to issue 
season tickets, and during the busiest time, 
between 8 and 10 a. m., to increase the fare 
from two pence or three pence. The season 
ticket alteration is bound to be a popular 
one, as those tickets carry a right to a seat 
at all times, and, in conjunction with the re- 
duction during the middle hours of the day 
of half distances to one penny, will certainly 
help towards keeping up the fine showing 
for passenger traffic the new line has now 
arrived at. 

St. James and Pall Mall Electric Light 
Company’s new station.—A new central sup- 
ply station for the upper portion of the dis- 
trict. from Regent street to Oxford street. is 
now being erected. It is situated in Carnaby 
street, close to the Piccadillv end of Regent 
street, and will contain 3,000 horse-power 
with same type of arrangement as at the 
Mason’s Yard station. The three large en- 
gines and dynamos from the central station 
of the Naval Exhibition at Chelsea. which 
was closed last Saturday, have been pur- 
chased for the new station. The published 
returps of the St. James Company show for 
the first three-quarters of the year. a rev- 
enue of £21,406 as earned at. the Mason’s 
Yard station, against £5,627 for the preced- 
ing year. 

A New Insulation.—Dr. Blandy, of Brook 
street, Grosvenor Square, has been -experi- 
menting to discover some artificial product 
to take the place of gutta percha and India 
rubber, of which the supply is giving out. 
His endeavors would appear to have been 
crowned with considerable success, as he 
has perfected a compound available asa 
substitute for India rubber by the combina- 
tion and treatment of materials such as 
waste leather. The composition has been 
named the Blandvte insulation, and the cest 
is given at 8d. to 6d. per pourd. against India 
rubber at two to three shillings. A com- 
pany is now being formed for working the 
composition, but it is not proposed to use as 
yet for insulating purposes. but merely at a 
material for hose, belting, shoes and water- 
proof garments. 

Electric Installation and Maintenance Com- 
pany, Limited.—The foundation stone of the 
generating station in Wells Road, Syden- 
ham, was laid last Saturday by Colonel L. 
V. Loyd, the chairman of the company. 
The station building will be 80 feet long by 
720 feet wide, and the plant will comprise 
five 160 horse-power engines, each driving a 
direct current dynamo of the Parker type. 
The plant will supply about 20,000 eight 
candle-power lamps. The system adopted 
is that of a continuous current of moder- 
ately high pressure, connected with subsid- 
iary stations fcr supplying a low pressure 
current tothe consumers. The electricity 
will be converted intolow pressure by means 
of continuous current transformers, with 
storage batteries for securing continuity ard 
steadiness in the supply, the pressure being 
regulated by automatic apperatus. Abovi 
500 horse-power will be transmitted in the 
first instance from the generating staticn to 
the Cyrstal Palace for the electrifal exhibi- 
tion,which opens the beginning of next year. 
The plant is being laid down by the Elec- 
trical Installation and Mainterance Com- 
pany, the contractors being Messrs. J. E. H. 
Gordon & Company. The whole of the 
electrical and steam plant is ready and will 
be delivered as soon as the building is in a 
condition to receive. The price to be charged 
to consumers will be as a maximum 8d. pet 
Board of Trade unit. 

CHARLES FFRENCH, 

London, November 7, 








ELECTRICAL REVIEW 


November 21, 1891 








Fie: 


erin 
TAMIA 

















The “Manufacturing Opportu- 
nity,’? mentioned in another column, is 
made by thoroughly responsible parties. 


The Manhattan Electrical Sup- 
ply Company, 36 Cortlandt street, New 
York, has issued a new illustrated catalogue 
and price-list of electrical supplies. 


Mr. Ernest A. Des Marets, New 
York agent for the W. S. Hill Electric Com- 
pany, of Boston, has taken offices at 136 
Liberty street, Electrical Exchange. 


The Joseph Dixon Crucible Com- 
pany, Jersey City, N. J., make graphite 
products by means of American capital, 
American brains, American labor, Ameri- 
can materials and American machinery. 


Holmes, Booth & Haydens report 
a constantly increasing demand for their 
patent ‘‘K.K.” line wire, which is so de- 
servedly popular. This company is making 
a specialty of galvanized steel wire and 
stranded wire for trolley guard and tele- 
phone uses, and damp proof ‘‘ K. K.” office 
wire in assorted colors. 


Mr. Thomas Towne, having re- 
signed his position of buyer for the Garvin 
Machine Company, has been appointed 
Eastern sales agent for the Union Drawn 
Steel Company, of Beaver Falls, Pa. Mr. 
Towne has taken offices in the Electrical 
Exchange, where those desiring iron and 
steel products will be well received. 


The New York and Ohio Com- 
pany, manufacturers of the celebrated 
Packard high grade incandescent lamp, 
have transferred their Chicago agency to 
the Electrical Engineering and Supply Com- 
pany, No. 931 The Rookery, and they will 
immediately lay in a stock of Packard 
lamps, so that they can fill all orders 
promptly from stock. 


The Central Electric Company, 
Chicago, report that their new Gladiator 
dry battery is meeting with the most unex- 
pected success. The factory supplying them 
is already doubling its capacity so as to meet 
the increased demand for these cells. The 
company also reports a very satisfactory 
trade in Bryant goods, such as_ sockets, 
switches and cut-outs. 


The Pennsylvania Electric En- 
gineering Company, Penn Mutual 
Building, Philadelphia, is prepared to sub- 
mit proposals and specifications for any 
electric work, and will contract to equip 
lighting and power stations and isolated 
plants, furnishing plans for dynamos, power 
generators, motors, line construction and 
inside wiring; also for buildings, engines, 
boilers and pumps. Mr. Arthur Bosley is 
president of the company and Mr. Lewis 
R. Schultz is treasurer. 


Mr. Jarvis B. Edson, of 87 Liberty 
street, New York, the maker of the cele- 
brated Edson steam pressure recordirg 
gauges, has recently brought outa new style 
of instrument for the recording of ‘‘ head” 
and ‘‘ back” ammonia pressures, which are 
going into extensive use, in connection with 
his steam pressure recorders, in breweries, 
artificial ice and refrigerating plants. Be- 
ing pushed with orders by the large demand 
for his steam pressure recorders, for electric 
light, power and other steam plants, this 
new outlet has necessitated a material in- 
crease in his manufacturing facilities. 


The Crocker-Wheeler Electric 
Motor Company will make a very 
large exhibit of their perfected motors and 
dynamos at the exposition in Augusta, Ga., 
from November 2 to November 28. Mr. 
George C. Field, of that company, is now 
in Augusta arranging their exhibit, and Mr. 
George W. LaRue, general sales agent, will 
join him there a little later, being on a tour 
through the South visiting their many 
agencies. The Crocker-Wheeler company 
have found it necessary to very much in- 
crease their facilities in order to keep up 
with the large demand for their popular 
goods. 





The following testimonial speaks 
well of the Burton electric heaters : 
EscanaBA, Mica., Oct. 27, 1891. 
Electric Merchandise Company, 11 Adams 
Street, Chicago: 

GENTLEMEN : The Burton electric heaters 
you sent to the Escanaba Electric Street 
Railway Company have been put to a good 
thorough test, and have been found equal 
to the emergency. We have had some cold 
weather and quite a fall of snow, but the 
cars have been as warm as toast. Your 
heaters are the simplest, cleanest and most 
efficient of any heating apparatus in the 
market. You may use this in any manner 
you wish, or refer to me at any time. 

Respectfully yours, 
[Signed] Georae W. Finca, 
Electrical Engineer. 

H. Ward Leonard & Company, 
New York, have received the following 
letter: 

Eprson ELEcTRIC ILLUMINATING COMPANY, 
OF BROOKLYN. 
BROOKLYN, October 28, 1891. 
Messrs. H. Warp LEONARD & Co., 

Electrical Exchange Bldg., New York 
City. 

Gentlemen: We have just permanently 
equipped our passenger elevator with your 
new system of operating electric motors, 
and are greatly pleased with the results. 
The arrangement is perfect in its absolute 
control of the elevator car, and requires a 
minimum of attention in its operation. The 
current taken by the elevator motoris de- 
pendent upon the weight in the elevator 
only, and for any given weight the current 
is constant and is entirely independent of 
the speed of the elevator. 

The neutral point upon the armature of 
the motor is fixed and the brushes require 
no adjustment whatever, and there is abso- 
lutely no sparking when operating at any 
speed in either direction. 

The elevator motor operates at its highest 
efficiency at all speeds and no rheostat or 
other power absorbing device is used in the 
armature circuit. The control of the ele- 
vator is effected in the elevator car itself, 
and the movement of the elevator is ex- 
tremely smooth, both in stopping and start- 
ing and in accelerating the speed. We are 
able to instantly reverse the motor and the 
elevator car at any speed without any jar 
whatever, and the motion of the elevator is 
as perfect as that of the best hydraulic ele- 
vator. The control is instantaneous and 
perfect, so that it is an extremely simple 
matter to make a perfect landing, and there 
is no chance of the elevator’s moving when it 
is supposed to remain at rest, as is fre- 
quently the case with the hydraulic elevator. 

A point of the greatest importance is that 
the power required from the central station 
line is the least when the motoris started 
up, and the current from the line is grad 
ually increased as the speed of the elevator 
isincreased. The hand rope is entirely dis- 
pensed with. 

Should any one desire to investigate this 
system they can see it in successful practi 
cal operation at this station at any time. 
Yours truly, 

W. 8S. Barstow, 
teneral Superintendent. 


MANUFACTURING OPPORTUNITY. 


[Signed] 





Parties controlling corporation manufac- 
turing Electrical Specialties, now in suc 
cessful operation, will negotiate with parties 
manufacturing other Electrical Goods. Ob- 
ject being to consolidate, increase output 
and reduce percentage of fixed expenses, 
Additional capital to full extent that state- 
ments will justify can easily be enlisted. 

Address ‘* X-Y-Z.”’ 
Care of ELEctTrRIcCAL Review, N. Y. 


WANTED: 


A good mechanical draughtsman, experi- 
enced in electrical apparatus. Address, 


FORT WAYNE ELECTRIC COMPANY, 
FORT WAYNE, IND. 


FOR SALE. 


” 











** American Dynamos, Lamps and 


appliances. A 35 Light Dynamo at a bar- 
gain if sold at once. Send for particulars to 


- AMERICAN,’’ | 
ELEcTRICAL REVIEW OFFICE 


IF YOu have anything pertaining to electric 


ery you want to sell, send us the de- 
scription. 


a you want anythin; rtaining to electric 
IF_Y9 machinery, send from tha uiries. . 


FRANK RIDLON & CO., 


Dealers in New and Second-Hand 


Electric Light & Power Machinery, 


196 SUMMER STREET, BOSTON. 








THE LAW 
Double Cylinder Battery. 


Surface of 
negative ele- 
mentandquan- 
tity of solution 
double that 
found in any 
other open cir- 
cuit cell. 

Weigh care- 
fully these ad- 
vantages. 


—s 












Its sale has steadily increased for ten years. 


LAW TELEPHONE C0., 


Sole Makers, 


87 JOHN STREET. NEW YORE. 








MANUFACTURED BY 


Charles A. Schieren & Co., 


45, 47, 49, 51 FERRY ST., 
Cor. CLIFF ST. 





=== BRANCHES: === 
BOSTON, 119 HIGH STREET. 
PHILADELPHIA, 226 NORTH 3d STREET. 


CHICAGO, 46 SOUTH CANAL STREET. 


THE REMINGTON 





STANDARD 


TYPEWRITER |* 





Is to-day, as it 
has ever been, 
the leading 
Typewriter. 
Carefully 
tested im- 





Send for 
Illustrated Catalogue, 


provements 
are constantly 
added to this famous machine. 


Try Our eben Brand of Typewriter Ribbons 


Wyckoff, Seamans & Benedict. 


327 Broadway, New York. 
MACHINERY IN STOCK. 








Engine © Lathes, 10 in. x 4 ft.; 1lin. x5 ft.; Be. x 
6 ft.; 14in. x 6 ft.; 16 in. x6ft.; 18 in. x8 ft.; 4 
8 ft, with ta attachment; 22in. x 12 ft. pit 14 ite $ 
24 in, and in. x 16 ft.; 30 in 
36 in. and 38in. x 20 ft.; 42 in. x12 ft.; 56in. x 18 ft.; 
ELE dent © 4 Pate de Fox Lathes, 13 in. x 
5 ft.;14in. x 5 ft.; 15in. x 6 ft.; 1sin.x6ft. Turret 
Lai 12in. x 8 ft.; 14 in. xb it.; 15 in, and 16 in. 
x 6 ft.; 18 in. x 6ft.; 386 in. x 

ee, I x 16in. x3ft.; $0 in. = 4 ft.; 
24in. x 2in. x 6ft.; 30 in. x 80in. x 6 ft.; "$6 in. x 
86 in. x 10 ft.; 42 in. "x 42 in. x 12 ft.; 72 in. x 60 in. x 
15 ft.; 72in. x 60 in. x 20 ft. 

Friction Sha 15 in., 16 in., 20in., 22 in., 82 in. 

ae erie te in in., 8 'in., 10 in., 12’in., 15 in., 16 


in. in. 24 
rew a a. 1, 2, 8,4, with or without 
Wire * gy 
Screw Machines, =. 5, 6, 7, 8, Power Feed. 
Presses, Nos. 51, 52. , 53, Ferrac ute, Nos. 1, 2, 3, 
Stiles & Parker. 


20 Lincoln Pattern Millers, No. 2. 

Hand Millers, Nos. 1 and 2. 8 Cam Cutters. 

Bolt Cutters, 4 in. to 1 in., 4 in. to 2 in. 

2 Profiling Machines. 1 n. and 48 in. Gear 


itter. 
1 New Horizontal Boring Machine. Newark 
Machine Tool Co. 
Send for List of New and Second-Hand Machinery 
in Stock. 


PRENTISS TOOL & SUPPLY CO., P. 0. Box 3362. 
116 Liberty Street, New York. - 




















INDEX OF INVENTIONS FOR WHICH LETTER: 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON NOVEMBER 8, 1891. 





Aa ~ Stay for suspended electric lights; Fred. 

Johnson, th, Me., assignor of one-half to 
Francis W. Weeks, same place. 

462,672 Conduit. electric p= Archibald J. 
Robertson, New York, N. Y. 

462,673 Electric are lamp; Edwin C. Russell, 
_ Mass,, assignor to the Russell Electric Co., 

ace. 





same 

462, Incandescent lamp socket; Thomas J. 
Fay, New York, N. Y., assignor to the "Maine Elec. 
trical Improvement Co., Brunswick, Me. 


IssuED NovEMBER 10. 


462,681 Electric conductor; John A. Barrett, 
Brookl lyn, N. Y., assignor = the Standard Under- 
aroma! Cable Co., Pitisb 

462,687 xP honograph; 
Oran tes ie 

Electric railway system; Henry C. Camp 

St. Paul, Minn 
603 Eecondary battery; Nathan H. Edger- 
ton, Philadelphia, F 

462,694 spel. purify ing tannin solutions by 
electrolysis; August Foelsing, Dusseldorf, Ger- 


263 608 Electric are lamp; John E. Giles, Haze} 
mn, Pa, 
Rig Telegraph table; Katie V. Miller, Lewis- 


burg, 

462,732 Electric belt; Per E. Petterson, Minne 
apolis, Minn 

462,741 Police cignel telegraph system; Charles 
A. Rolfe, Chicago, I) 

462,751 —— paerey motor; Charles J. Van 


Depo ae 
bon ye for arc lamps; James J 
Wood, Brooklyn, N. Y., assignor to the Fort 


Wayne Electric Co., Fort Wa ne, Ind. 

462,785 Call box. 462,786 Fire alarm box; Ed 
mund R. Wilder, Kansas City, Mo., assignor to the 
Wilder Duplex Electric Burglar Alarm and Mes- 
senger Co., of West Virginia. 

462,793 Electric car brake. 462,794 Electrica! 
connection and signal for railway cars. 462,80/ 
eg od ee ee ok — D. Collier and James 

P. Miller, oodville, Tex., assignors of one- 
third to to John H. Kirby, same place. 

Police signal system; Nathaniel B. Cr 

gies, ee Il, assignor of one-half to DeWitt 

Cregier, Sr., same place. 

462,813 Signal devise for telephone pay stations; 
William Gray, Hartford. Conn. 

462,834 Signaling device for elevators, 462,835 
Electrical indicator for elevators; Charles G. Arm- 
strong, Chicago, Lll., assignor of one-half to Dank 
mar Adler, same place. 

462,850 Electric circuit closing and breaking de- 
vice <1 : pied tracks; Thomas H. Patenall, Rah 
way, N. J. 

462,880 Commutator. 462,881 Armature for dy 
namo-electric generators, 462,882 Armature for 
dynamo-electric machines. 462,883 Brush holder 
for dynamo-electric machines; Sidney H. Short, 
Cleveland, O. 

462,901 Duplex and See telegrapliy ; 

Francis W. Jones, New York, N. Y. 

462,926 Heating and lehtlees system ; Rudolph 

M. Hunter, Philadelphia, Pa., assignor to the Elec 
tric Car Co. of America, same place. 

462,973 Brush holder for dynamo-electric ma 
chines; Elihu Thomson, Swampscott and William 
oO. Wakefield, Lynn, Mass. 

463,001 Electrical annunciator; Joseph B, Smith 
Manchester, N. H., assignor to the Electric (ias 
Lighting Co. of Maine. 

63,020 Electric railway system; Granville T 
Woods, New York, N. Y., assignor to the America 
Ergineering Co., same place. 

463,024 Reversible electric trolley; Joseph W 
Bates and Carlostine E. Blake, Minneapolis, Min» 

463,035 Electric are lamp; James E. Gaston 
Sparta, Ill. 

463,079 Electric conductor; Charles T. Snedekor, 
3 York, N. 

63,086 Electric safety cut-out device; Addison 
G. “Waterhouse, Hartford, Conn. 


Burnley Dry Battery 


PATENTED JAN., 1890. 


STRONCER 
than any Open 
Circuit Battery 
on the Market. 
BETTER than 
any other Dry 
Battery yet pro- 
duced. 

Most compact 

in size and 
cheapest. 90 
cents per cell. 
Discounttothe 
Trade and in 
quantities. 


J. H. BUNNELL & C0., 


Sole Manufacturers and General Agents, 
76 CORTLANDT ST., N.Y. 


ur; 
Willige Bruening, East 
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THE WADDELL-ENTZ ELECTRIC CO. scrriooc conc: NEW YORK 


w-Speed Generators and Motors for ail purposes, both “Belt-Driven” and “ Direct-Coupled.” SOLE MANU- 
Electric Lighting and Power, Combining Economy of Floor Space and 


Manufacture Improved Slo 
FACTURER of new type “ DIRECT-DRIVEN” Generators for 











\BSENCE OF. BELTS with very Slow Speed, ABSOLUTE NOISELESSNESS, Simplicity, Strength, Durability, High Efficiency, Low 


Running Expense. 


Economical. Street Car Motors. Insulated Wire, Cables and Flexible Cords. 


Estimates furnished. ELECTRIC TRACTION EQUIPMENTS with Secondary Batteries. Durable, Efficient and 


SPECIAL ELECTRICAL MACHINES DESIGNED. 


EFACTORY AT BRIDGEPORT, CONN. 





The Globe Tie 






> is PLATES ARE 








Is THE 
BEST | BY THE ELECTRO 

| ENVELOPE me ENGRAVING CO., 157 & 159 
| a “ge c + Fi 

| For Mailing WILL!AM ST., TO WHOM WE 
j Catalogues. RECOMMEND ALL WANTING 
4 

| Combines the security GOOD WORK AND DONE 





} 
| 
| 
| 

of a SEALED ENVELOPE, | 

with the postalratesfor | 

Printep MATTER. | 


PROMPTLY 





Send for Samples and Prices. PUBLISHERS OF 


THE GLOBE COMPARY, 


86 Warren St., N.Y., CINCINNATI, 0. 


THE CROCKER-WHEELER 
® PERFECTED MOTORS, 


Very slow speed, full power, perfect regula- 





| ELECTRICAL REVIEW.” 





purpeses. 


Acknowledged by the Leading Manufacturing Com- 
panies to be THE MOST PERFECT MOTOR MADE. 


Power Equipment. 
CORRESPONDENCE INVITED. 


430-432 WEST 14TH ST., NEW YORK. 


THE McCREARY ELECTRICAL SPECIALTY CO, 








BRBCTRICAL SPECIALTIES. | 


New Catalogue Ready. 136 LIBERTY ST., NEW YORK 





WRITE FOR  NTERIOR CONDUITS 
NEW ILLUSTRATED CATALOGUE No. 4 


OF 
INTERIOR CONDUITS, 

JUNCTION BOXES, 
SWITCHES, 

CUT-OUTS, 
AUTOMATIC SWITCHES, 

INSULATING JOINTS, 
AMPERE METERS, 


AND OTHER 
ELECTRICAL SPECIALTIES, 


MANUFACTURED BY THE 


Interior Conduit & Insulation Co., 


General Offices, 
42 & 44 BROAD ST., NEW YORK. 





' 
A | 
th 




















WORKS, 627 TO 531 W. 34TH ST., 526 TO 528 W. 35TH ST. 


Thos. Day & Co., 222 Sutter St., San Francisco, Cal. 1 Eng. Co., 320 Dearborn St., Chicago, 
lll. American Elect. Supply Co., 226 Pearl St., Buffalo, N. Y. Putnam, Gay & Co., 27 East Main St. 
Rochester, N. Y. Glover Biect. Co., 127 West 8th St., Cincinnati, O. Ghas. Gabriel Saginaw, Mich. 
Southern Electrical Mfg. & Supply Co., 110 Baronne St., New Orleans, La. Walker & Kepler, 581 ‘Chest- 
Baltinnee spgoiphia, Pa. Electrical Supply & Construction Co., Pittsburgh, Pa, Southern Elect, Co. 





tion, forged fields let into base, self-oiling | 
bearings, self-centering bearings, all sizes, | 
beth arc and incandescent, for all power 


Estimates and Plans Furnished for Electric 








ELECTRICAL ACCUMULATORS. 


Useful and Economical for all Purposes to which Electricity 
is Applicable, such as Propulsion and Lighting of 
Street Cars, Vehicles, Yachts, Etc. 


Central Station and Isolated Lighting, 
Portable Lighting or Power, 
Portable Electric Lanterns, 
Electric Power for Motors, 


Portable Electric Fans for Office, Family 
and Sick Room. 


Only Clean and Convenient Battery for Surgeons, 
Dentists and Professional Men generally. 








Manufactured Exclusively under the Patents of 


‘FAURE, SWAN, SELLON, GRISCOM and others. 





COMPLETE ELECTRIC LIGHT » POWER PLANTS. 


THE ACCUMULATOR COMPANY, 


224 AND 226 CHESTNUT STREET, PHILADELPHIA, PA. 


PHILADELPHIA AGENCY: Electro Dynamic Co., 224 and 226 Chestnut Street. 

NEW YORK AGENCY: Truex & Vail, 136 Liberty Street. 

CHICAGO AGENCY: William Hood, 239 La Salle Street. 

SAN FRANCISCO AGENCY: The Pacific Electrical Storage Co., 118 and {20 Pine Street. 
BOSTON AGENCY: The Holtzer-Cabot Electric Co., 111 Arch Street. 

PROVIDENCE AGENCY: Swarts & Gannett, Swarts Building. 


the Burton Electric Heater * Electric Railway Cars 


NO SMOKE! NO GASES! EASILY MANAGED! ECONOMY IN SPACE! 


Normal use of current, THREE and the cost of this is in the coal burned 
at the generating station, which is actually LESS than that 
of coal burned in # stove om a car. 


They are giving us and the public entire satisfaction.'’—RicHM Va., U. P. Ry. Co. 








oa sufficient and ——-. — - UGH, . Ry. Co. 
with them, and know of no reason why weshall not continue to use th d 
recommend them to others.”—Sr. Lours axp East St. Louis Evsoraio RY. Co. -— 


“They give us good satisfaction, and our citizens are more than pleased with them.”—Hannrpa., Mo., 
Execrric Rarway Co. . 

“Your heaters have given satisfaction to our 
Srreer Rartway Co. 


ins as well as ourselves."—Lynn, Mass., Bett Line 
icaGo Acrents, E_zecrric Mercaanpise Co., 11 Apams STREET. 
For Further Information, Address, 


THE BURTON ELECTRIC COMPANY, RICHMOND, VA. 


FOR SALE FOR CASH, OR CREDIT ON CAR TRUST. 
Standard en. 000 tons of 

















20 Second-Hand " tons of 40-Ib. Second-Hand Steel and Iron Rails. 
30 New Standard Gauge Coaches, built at one of Hi tone at Sethe foe sad Groat -Hand. 

the best works in the Unit All modern improve- | 1,200 tons of 40-Ib. Iron and Steel 3, All these rails 
40 Gecrnd-Hand ‘Narrow Gongs Locomotives, aiferes: is. | Alan's Sifoping Care, aultable for theatrical Se 

2 2. ) es. Seo- 
Second. Standard Gauge different sizes. ood aa? 0) 
Second. Boz Cars, 20-ton capacity ; ral terms. 70 Box Cars aad 78 Coal Cars, 20 tons capacity, Second-Hand; 
Locomotives have been overhauled, all in good con-| om easy terms. 





Southern and Western Delivery. 
possible prices. Photos and specifications sent with 


Senge ae tte Long roads preferred. 
ALFRED W. LADD, 44 BROADWAY, NEW YORE. 
— ESTIMATES FURNISHED FOR ELECTRICAL EQUIPMENT UNDER LATEST IMPROVEMENTS. 


oe ee enh Le THOS. P. ALSTON, Eaq., 


FOOT POWER 
nr LATHES 


For Electrical and Experi- 
mental Work. 
For Blacksmiths, Gun- 
MEPALRONEMOK == emiths and Tool Makers. 
’ For General Machine Shop Work. 
High Grade Tools; Elegant in Design; 
, Superior in Construction. The Best 
Foot Power Lathes made, and quality considered, the cheapest. 
Send for Catalogue and Prices. 
W. F. & JOHN BARNES CO., 419 Ruby St., Rockford, lil. 
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tNTOU LDINGS & 


FOR ELECTRICAL WORK, 


Independent Bung Go. 


Large stock Al saws on Hand. 


Office and Storehouse: 
560 and 552 West 38th Street 


NEW YORK. 


IN ALL KINDS OF WOOD. 


Pactoriess 
Eltzabeth, Wirt Cox, Ww. Virginia, 


and NEW YORK. 





THOUSANDS OF HORSE-POWER IN USE DRIVING 
DYNAMOS, and HUNDREDS of sets of Speed Cones, 
driving all classes of machinery where variable 
speed is desired. 





FOR INFORMATION IN REGARD TO APPLICATION TO DYNAMOS SEND FOR CATALOGUE 


H, AND IN REGARD TO CONES FOR CATALOGUE X, TO 


FOR DRIVING DYNAMOS.” 





EVANS CONES 
FOR 


EVANS FRICTION CONE CO., 85 Water St., Boston. variasce speen. 





BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


Slow Speed, Medium Speed and 
High Speed Engines. 
SIMPLE, COMPOUND AND TRIPLE. 
Expansion Engines. High Pressure Boilers. 
==, Complete Steam Power Plants of Highest 

Attainable Efficiency. 
==~ Address, BUCKEYE ENGINE CO., Salem, 0. 


z OR SALES AGENTS: 

Buckeye Engine Comp » Aguney: 10 Telephone Building, 18 Cortiandt Street, N. Y. A. A. Hunting, 

John Hancock Building, Boston, Mass. N. W. Robinson, 134 Washington St., Chicago, III. 
Robinson & Cary Company, St. Paul, Minn. 











Shultz Belting Company, 


SHULTZ PATENT: FULLED. LEATHER “BELTING AND LACE LEATHER 
Office and Factory: Cor. Bismarck and Barton Sts., St. Louis, Mo. 
do) i no of lentes tenae® oe “ bw pee re caly; Fae > tatenton ¢ (which is the fiber ané 


eee —7 S alenehon 


its m 
‘Agents in all cities. ss. Bond for trial bel 








pry mDIA RUBBER Cco., 
Seamless Rubber Insulated Wires and Cables. 


FACTORY AND OFFICES, BRISTOL, R. I. 
SAMUEL P, COLT, Prest. and Treas. FREDERICK S. MINOTT, Gen’! Man. 
SEND FOR CATALOGUE. 














INE 


BripcePort MACHINE Too: Works, 


MAC 


BoRING AND TurRNING MiLLs, 





n 


LATHES, E.P. Butcaro, Prop’r. 


BRIDGEPORT, CONN. 


TOOLS 


“Turret MAcHINES. 


Material Co., Chicago. 





EW York BeLyIN 


PACKING, 
‘ee @) SE.— 


MATTING, 
STA\R-TRERDSS 


Ts: PARK: ROW, NEW: Banka 
(Opposite Astor House.) 





JOHN H. CHEEVER, 
J. D. CHEEVER, 
F. CAZENOVE JONES, 


OUR GOODS ARE SOLD BY 


Alfred F. Moore, Philadelphia. The Thomson- 


{ managers WM. T. BAIRD. Secretary. 





| Houston Electric Co., Boston. The Central N. Y. 


The Illinois Electric 
The Crowdus Chemical 
Electric Co., Memphis. Will & Fink, San Fran- 


Electric Co., Syracuse. 


|cisco, Cal., and from the factory, 420-426 East 


25th street, N. Y. 





NOTHING BUT GUM has yet been found reliable for 
INSULATING ELECTRIC WIRES. Don’t put your trust 
in saturated fibre or reclaimed old shoes. We use the best 
GUTTA-PERCHA and PARA RUBBER, and IT PAYS 


BECAUSE IT LASTS. 
BISHOP GUTTA-PERCHA CO, 420-426 East 25th St, New York. 





sarc CONDENSER AND ENGINEERING CO., 
92 & 94 Liberty St., New York, 


Proprietors and Manufacturers of 


WHEELER’S 
Improved Patents Surface Condensers 


>, Wheeler * ‘Adniralty” Condenser, 
= i WITH PATENT SCREW GLANDS. 
5 Oondensers and Pumps for Electrio Light 
and Power Plants, Mills, eto., and for all Sta- 
tionary and Marine Requirements. 





a ie ae” 


